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Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No:
Quotation No:
Document File
BHi Document
SAF No.:
SDG No.:

'30 3L

Geg 00

No:
Control No: 298

L5893
Q400000-B
1121596

B96-032
LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 40C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.
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"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

kmh

cc: Client Services
Document Control
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements
* Two water samples were received for LK5893 and analyzed in batch 1121 bh for

selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOGSF4 L5893-5 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
* All samples were analyzed within the method-specific holding time with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
* All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

December 15, 1995
Date

0004



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

* Two water samples were received in good condition on November 21, 1995 and
logged in as L5893.

* The samples were prepared as LAS Batch 1121 BHT and analyzed for selected analytes
as requested on the chain of custody. Sample BOGSF4 (L5893-3) was used for matrix
spike and duplicate, post-digestion spike and serial dilution. All data flags due to the
performance of the above-mentioned QC are associated with every sample digested
with this batch.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Sample Results

* For calcium, magnesium and sodium, the Percent Difference of the serial dilution is
outside the 10% control limit. This may be due to physical interferences. All associated
analytes are flagged with an "E".

Hongsheng Ll 1/2/96
0 0 0 5
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CASE NARRATIVE
INORGANIC METALS ANALYSES

FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sampie(s), duplicate sample(s).

Preparation and Analysis Requirements

0 Two water samples were received in good condition on November 21, 1995 and
logged in as L5893.

0 The samples were prepared
as requested on the chain
matrix spike and duplicate,
to the performance of the
digested with this batch.

as LAS Batch 1121 BHD and analyzed for selected analytes
of custody. Sample BOGSFS (L5093-31) was used for
post-digestion spike and serial dilution. All data flags due
above-mentioned QC are associated with every sample

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

1/2/96

Date
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CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituent results for the samples collected
on November 17, 1995 and received at Lockheed Analytical Services on November 21, 1995.
The samples and corresponding laboratory numbers can be found on the Method Blank
Summary Form IV.

Sample Delivery Group Number: L5893

Login Number: L5893

Analytical Batch 112795-8260 D1 (water)

Holding Times

The samples were analyzed within holding time on November 27, 1995.

Instrument Tunes, Initial and Continuing Calibrations

All instrument tunes, initial and continuing calibrations were within QC criteria.

Surrogate Recoveries

Surrogate recoveries were within QC limits for all samples.

Method Blank Results

Target compounds and tentatively identified compounds (TICs) were not detected in the
method blank.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

Note: Sample BOGSG6 (L5893-16) was the native sample used for the MS and MSD
analyzed in this analytical batch.

Compound recoveries were within QC limits in L5893-16MS and L5893-16MSD. The relative
percent differences (RPDs) between the MS and MSD recoveries were within QC limits.

6 0 0 7
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Internal Standard Results

All internal standard area counts and retention times were within QC limits for all samples.

Sample Results

Target compounds were not detected in the associated client samples except in sample
BOGSF1 (L5893-13). TICs were not detected in the associated client samples.

Prepared By: Lydia M. Coleman December 27, 1995

00 08
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets on the attached raw data for each
method.

Holding Time Requirements

All holding times were met.

Gas Proportional Counter

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using standard operating procedure (SOP), LAL-
91 -SOP-0060. The samples were analyzed in workgroup 30664. The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample (LCS) recoveries were within QC criteria. The matrix spike (MS) recoveries were
within QC criteria. The duplicate (DUP) recoveries were within QC criteria. The minimum
detectable activity (MDA) exceeded the reporting detection limit (RDL) due to residue weight
limitations forcing a volume reduction. The affected samples are flagged with a "C" qualifier.
No re-analyses were performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065.
analyzed in workgroup 31149. The instrument calibration verification
method blank was within QC criteria. The LCS recovery was within QC
recoveries were within QC criteria. No re-analyses were performed.

The samples were
met criteria. The
criteria. The DUP

Liquid Scintillation Counter

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-92-SOP-0209. The samples were
analyzed in workgroup 30662. The instrument calibration verification met criteria. The 0 0 0 9
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method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 30673. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Yvonne M. Jacoby December 14, 1995
Prepared By Date

0 0 1 t



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratdry Client Collbct Receive Due..
Sample Number Sample Number Datg, Date PR Data

L5893-1 BOGSF4
TEMP 4 "SAF # B96-032"
Location: 157
Water 1 S SCREENING

17-NOV-95 21-NOV-95

Hold:15-MAY-96

26-DEC-95

L5893-2
TEMP 4 "SAF
Location: 157
Water 1

BOGSF1
# B96-032"

S SCREENING

17-NOV-95 21-NOV-95 26-DEC-95

Hold:15-MAY-96

BOGSF4
"SAF # B96-032"

Location: 157
Water 1

Location: 157
Water 1
Water 1

S
i S

CLP FURNACE
CLP ICP

BOGSF1
"SAF # B96-032"

S CLP FURNACE
S CLP ICP

17-NOV-95 21-NOV-95

Hold:15-MAY-96
Hold:15-MAY-96

17-NOV-95 21-NOV-95

Hold:15-MAY-96
Hold:15-MAY-96

26-DEC-95

26-DEC-95

L5893-5
TEMP 4 "SAF
Location: 157
Water
Water
Water
Water
Water
Water

BOGSF4
# B96-032"

1 S
1 S
1 S
1 S
1 S
1 S

300.0 CHLORIDE
300.0 FLUORIDE
300.0 NITRATE
300.0 NITRITE
300.0 PHOSPHATE
300.0 SULFATE

17-NOV-95 21-NOV-95 26-DEC-95

Hold:15-DEC-95
Hold:15-DEC-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:15-DEC-95

L5893-6
TEMP 4

BOGSF1
"SAF # B96-032"

Location: 157
Water 1
Water 1
Water
Water
Water
Water

S
S

1 S
1 S
1 -S
1 S

300.0 CHLORIDE
300.0 FLUORIDE
300.0 NITRATE
300.0 NITRITE
300.0 PHOSPHATE
300.0 SULFATE

17-NOV-95 21-NOV-95 26-DEC-95

Hold:15-DEC-95
Hold:15-DEC-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:15-DEC-95

Page 1
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L5893-3
TEMP 4

Water

L5893-4
TEMP 4



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (inOl)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory Client Collect Receive Due
Sample Number Sample Number Dat Date PR Date

L5893-7
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157
Water 1 S CLP 3/90 VOLATILES

17-NOV-95 21-NOV-95 26-DEC-95

Hold:01-DEC-95

L5893-8
TEMP 4 "SAF
Location: 157

L5893-9
TEMP 4

BOGSF4
# B96-032"

BOGSF4
"SAF # B96-032"

Location: 157

L5893-10
TEMP 4

BOGSG7
"SAF # B96-032"

Location: 157
Water 1 S CLP 3/90 VOLATILES

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Hold:01-DEC-95

L5893-11
TEMP 4 "SAF
Location: 157

L5893-12
TEMP 4 "SAF
Location: 157

L5893-13
TEMP 4

BOGSG7
# B96-032"

BOGSG7
# B96-032"

BOGSF1
"SAF # B96-032"

Location: 157
Water 1

L5893-14
TEMP 4 "SAF
Location: 157

L5893-15
TEMP 4

S CLP 3/90 VOLATILES

BOGSF1
# B96-032"

BOGSF1
"SAF # B96-032"

Location: 157

L5893-16
TEMP 4

BOGSG6
"SAF # B96-032"

Location: 157
Water 1 S CLP 3/90 VOLATILES

17-NOV-95

17-NOV-95

21-NOV-95

21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Hold:01-DEC-95

17-NOV-95

17-NOV-95

21-NOV-95

21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Hold:01-DEC-95

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (Inol)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory Client Collect Receive nue
Sample Number Sample Number Date Date PR Date

L5893-17
TEMP 4

BOGSG6
"SAF # B96-032"

Location: 157

L5893-18
TEMP 4 "SAF
Location: 157

L5893-19
TEMP 4

BOGSG6
# B96-032"

BOGSF4
"SAF # B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:15-MAY-96
Water 1 S SR-90 LAL-0196 Hold:15-MAY-96

L5893-20 BOGSF4
TEMP 4 "SAF # B96-032"
Location: 157

L5893-21
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157

L5893-22
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95

17-NOV-95L5893-23 BOGSF4
TEMP 4 "SAF # B96-032"
Location: 157

L5893-24
TEMP 4 "S
Location: 1
Water
Water

AF
57

BOGSF1
# B96-032"

21-NOV-95

21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

26-DEC-95

26-DEC-95

1 S GR ALP/BETA LAL-0060 Hold:15-MAY-96
1 S SR-90 LAL-0196 Hold:15-MAY-96

L5893-25
TEMP 4

BOGSF1
"SAF # B96-032"

Location: 157

L5893-26
TEMP 4 "SAF
Location: i57

BOGSF1
# B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

Page 3
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in0l)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-RANFORD Bechtel Hanford Project

Laboratory -Client Collect Receive .. , ue
Sample Number $aiple Number Date Date PR Date

BOGSF1
"SAF # B96-032"

Location: 157

L5893-28
TEMP 4

BOGSF1
"SAF # B96-032"

Location: 157

L5893-29
TEMP 4

BOGSF4
"SAF # B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Location: 157
Water 1 S C-14 LAL-0209 Hold:15-MAY-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:15-MAY-96

L5893-30
TEMP 4 "S
Location: 1
Water
Water

AF
57

BOGSF1
# B96-032"

17-NOV-95 21-NOV-95 26-DEC-95

1 S C-14 LAL-0209 Hold:15-MAY-96
1 S TRITIUM(H3) LAL-0066 Hold:15-MAY-96

L5893-31
TEMP 4 "SAF
Location: 157
Filt H20 15
Filt H20 15

L5893-32
TEMP 4 "SAF
Location: 157
Filt H20 15
Filt H20 15

BOGSF5
# B96-032"

S CLP FURNACE
S CLP ICP

BOGSF2
# B96-032"

S CLP FURNACE
S CLP ICP

17-NOV-95 21-NOV-95 26-DEC-95

Hold:15-MAY-96
Hold:15-MAY-96

17-NOV-95 21-NOV-95 26-DEC-95

Hold:15-MAY-96
Hold:15-MAY-96

L5893-33
Location:
Water
Water
Water
Water

REPORT TYPE

1 S
I S
1 S
1 S

21-NOV-95 21-NOV-95 26-DEC-95

EDD - DISK DEL.
GCMS2
INORG TYPE 2 RPT +
RAD RPT TYPE 2

Page 4
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Date:
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L5893-27
TEMP 4
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES 3 Page I of I
Data Turnaround

______________________________________________ CPriOrity
Coll Ior Company Contact Telephone

'/ f7* Bob Raidl (509) 372-9641 U Normal

Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032
Ice Chest No. Field Logbook No. Method of Shipment

JR, H6i A ' L - /4 9 Federal Express
Shipped To Ofisite Property No. Bill of Lading/Air Bill No.
Lockheed K Vr i/, / , -- 0- _-_- 2N 1 0 (/M/+ ir 'If l70 -_7_F
Possible Sample Hazards/Renarks Preservation HNO, Cool 40 C HCI HNO., Cool 40 C Cool 4-C HNO,

Type of Container PIG PIG Gs PIG G PIG P/G

No. of Container(s) 1 1 3 5 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 20C and 60C. 1L S00mL 40mL IL 1L 20mL IL

ICP Metas. AnionsOi VOA-TCL Gross Tritium, Activity TPta.s-
TAL AA -F, Ci. SO. Alpha. C-14 Scan TALs AA
MeiassAs, P0.. NO... eu-s

SAMPLE ANALYSIS Pb. Not Gross pu.
lUnfilteredl Beta, (Filteredi

Sr-90

Sample No. Matrix ' Date Sampled Time Sampled

BOGSF4 W J(-I 1

BOGSF5 W ZflI)9j- /2

SPECIAL INSTRUCTIONS M*t''s'
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO, NO,. and NO, by EPA 300.0 is being requested for S -Sod

Relinquished By Date/Time Re iv 5cc- DatelTime/rr- information only. The ERC Contractor acknowledges that the 48-hour holding SE - Sediment

4: 0 time will not be met. SO . SOied

Doe me 4 ec By D Tm The Activity Scan is for all samples listed on this chain of custody. A
p/w~~ 19~244 '.SM /081 DS. DIUm solft

Relinquished By Date[Time L, Received y' Date/Time DL 0Drm Liuids
I~~W /. wipeT ,,

elinqui By Date/Time Received By Date/Time L Liquidv Veorta......
x oab,

LABORATORY Received Title Date/Time
SECTION -

' ae lm
FINAL SAMPLE
DISPOSITION

Disposal Method

I;

Disposed By Date/TIime
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

__________________________________________________ 0Priority
Colli tor Company Contact Telephone Normty

$- ,'~R-I\ Bob Raid (509) 372-9641 Normal

Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032

lee Chest No. Field Logbook No. Method of Shipment

5 ,\ .E y- -y Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed Ar k/20/a; _-( )-d- __ _NA _ _ 1krt/Ao/f 2& HL,6L i
Possible Sample Hazards/Remarks Preservation HNO, Cool 4*C HCI HNOJ Cool 4-C Cool 40 C HNO,

Type of Container PIG PIG Gs PIG G P/G P/G

No. of Container(s) 1 1 3 5 1 1 1

Special Handling and/or Storage ' Volume
Maintain samples between 20C and 60C. 11L 500ml- 40ml- IL IL 20ml- 1L

T metas- Anions (IC) VOA-TCL Gross Tritium, Activity ICP M44ns
TAL AA -F. N. SO. Alpha, C-14 Scan tals-AsMetals-As, PO_ NO,. Maas-As,

SAMPLE ANALYSIS P. NO,. Gross PR.
tUnfilteredl Beta, (Filterodi

Sr-90

Sample No. Matrix' Date Sampled Time Sampled

BOGSFI W x *,/

BOGSF2 W/v,, w I'-/? 5i ~~ _C

00('1t 0 Cr W / '-

SPECIAL INSTRUCTIONS Mes.x"
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO,, NO,. and NO 3 by EPA 300.0 is being requested for s . sopl

Relinquished By Date/Time , ye;By c,. Date/Time /yoy information only. The ERC Contractor acknowledges that the 48-hour holding SE Sod'inc

time will not be met. so soid
7% W * Wets,

aDat ime 'Received By Date/Time 0 00 The Activity Scan is for all samples listed on this chain of custody. A OiA
-, AA A t1/10j- 05 Drum, Solids

elm shed By Date/Time 4 i Received Byf 'flateTime 01 Oum Liquids
T Tisu

elinquish y ate/Time Received By Date/Time L Lisuid
V Veostumin
xC -Os,

LABORATORY Received By Title Da e/Time
SECTION A-4 ^ &A 1-2 (17 1 I<

UispO~ed by LTu ii
FINAL SAMPLE I Disposal Method
DISPOSITION

-,..I

Daten mneDisposed BY
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Environmental
Restoration
Contractor ERC Team
Interoffice Memorandum

TO: W. S. Thompson
J. E. Parsons

COfMl K. F. Trapp
T. L. Lafreniere

NI-28
XD-23

NI-28
XO-23

Job No. fl92
WV- 5A5 $o
C04 WA
CU: 1m04
Tfl WlA
SWMINA

DAI October 31, 1995

FRO)" S. K. De Mers rA

Radiological Conto s
T7-05/373-1913

svamcr 1995 Round 8 sampling for 100-FR-3

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All except two of the wells listed in the attachment were reviewed for radiological content based
on the previous 4 years of sampling data. No well listed has a # activity in excess of 100,000
pCi/l (<.1 uCilsample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1
(<.01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/1 0(HI) and 50 pCi/1 a.

The remaining wells are in locations that do not provide a credible path whereby they could
become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.

skd

0021
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Page 2

WELL LISTED IN THE 1995 100-FR-3 ROUND 8 SAMPLING

199-F1-2
199-F5-1
199-F5-4
199-F5-6
199-F5-42
199-F5-43A
199-F5-43B
199-F5-44
199-F5-45
199-F5-46
199-F5-47
199-F5-48
199-F6-1
199-F7-1
199-F7-2
199-F7-3
199-F8-1
199-F8-2
199-F8-3
199-F8-4
699-71-30
699-77-36
699-83-47
699-74-44
699-80-43S
699-81-38
699-80-39B

0022



'ju 4040 (0j

WHC-SOW793-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: \ k -\4\S /o s- SDG#: t-'

Work Order Number: \At SAF f Wc-0 3 &

Shipping Container ID: TE. j Chain of Custody # p ,/.

1. Custody Seals on shipping container intact? Yes txs

2. Custody Seals dated and signed? Yes

3. Sample temperature q C..
4. Vermiculite/packing materials is Wet [ ]

5. Each sample is in a plastic bag? Yes [A

6. Sample holding times exceeded? Yes [ j

No ( ]

No [ ]

Dry [<

No E I

No []

7. Samples have:
tape hazard labels
custody seals appropriate sample labels

8. Samples are:
X. in good condition leaking

broken have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes[cj No [ ]

Notes: ,I"AA* , , n/t !&4 2-y-'n i<a |c2' Pn. 7?.

Sample Custodian/Laboratory: L . D

Tekpheed To: / , On
Pc., ii

ate: -j-

By

33

0023

(($1 sjc

I



LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number L.C i.

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with
be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

single component samples, the sample summary report may

YES No N/A Comment

_-4-_

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

_

_t

LOGIN CHAIN OF CUSTODY

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

1. Are all discrepancies between the COC and the login
noted (if applicable)?

YES NQ N/A Comment

-xi

YES NO N/A Comment

date secondary review signaturebriary review signature date U U c 4
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Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

Client LA SDG.
Sample Numbe t7Q+< Sample Number Number Matrl*Meho

6GSFL-- L5893-2 Water SCREENING-
L5893-4 Water - CLP FURNACE -
L5893-4 Water CLP ICP -
L5893-6 Water -300.0 CHLORIDE -
L5893-6 Water '300.0 FLUORIDE
L5893-6 Water -300.0 NITRATE-
L5893-6 Water 300.0 NITRITE-
L5893-6 Water -300.0 PHOSPHATE-
L5893-6 Water .300.0 SULFATE -
L5893-13 Water - CLP 3/90 VOLATILE
L5893-24 Water GR ALP/BETA LAL-(
L5893-24 Water - SR-90 LAL-0196-
L5893-30 Water -C-14 LAL-0209 -
L5893-30 Water -TRITIUM(H3) LAL-C

BOGSF2 - L5893-32 Filt H20 - CLP FURNACE
L5893-32 Filt H20 - CLP ICP

BOGSF4 - L5893-1 Water SCREENING -
L5893-3 Water CLP FURNACE -
L5893-3 Water CLP ICP -
L5893-5 Water 300.0 CHLORIDE -
L5893-5 Water 300.0 FLUORIDE -
L5893-5 Water 300.0 NITRATE -
L5893-5 Water 300.0 NITRITE -
L5893-5 Water 300.0 PHOSPHATE-
L5893-5 Water 300.0 SULFATE-
L5893-7 Water CLP 3/90 VOLATILE
L5893-19 Water GR ALP/BETA LAL-(
L5893-19 Water SR-90 LAL-0196 -

L5893-29 Water C-14 LAL-0209 -
L5893-29 Water TRITIUM(H3) LAL-(

BOGSF5 - L5893-31 Filt H20 -CLP FURNACE-
L5893-31 Filt H20 , CLP ICP -

BOGSG6 - L5893-16 Water - CLP 3/90 VOLATILI

BOGSG7 - L5893-10 Water CLP 3/90 VOLATIL[

REPORT TYPE L5893-33 Water EDD - DISK DEL.
L5893-33 Water GCMS2 -
L5893-33 Water INORG TYPE 2 RPT
L5893-33 Water RAD RPT TYPE 2

0026



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGSF4 Date Collected: 17-NOV-95

IMatrix: Water Date Received: 21-NOV-95

IPercent Solids: N/A

Constituent Units Method Result Project Data Date LAS LAS
geporting QuaLifier(s) Analyzed BatchiD Sample]iD

Limit

Chloride rng/L 300.0 2.1 0.020 28-NOV-95 30612 L5893-5

Fluoride mg/L 300.0 0.073 0.10 B 08-DEC-95 30613 L5893-5

Nitrate-N mg/L 300.0 3.3 0.020 H 28-NOV-95 30614 L5893-5

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 28-NOV-95 30615 L5893-5

Ortho Phosphate mg/L 300.0 < 0.020 0.10 HU 08-DEC-95 30616 L5893-5

Sulfate mg/L 300.0 31. 0.10 28-NOV-95 30617 L5893-5

0028



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGSFl IDate Collected: 17-NOV-95

Matrix: Water IDate Received: 21-NOV-95

JPercent Solids: N/A

Constituent Units Method Result Project Data Date LAS LAS
Reporting Qualifier(s) Analyzed Batch]ID SampleJll

Limit

Chloride mg/L 300.0 15. 0.020 28-NOV-95 30612 L5893-6

Fluoride mg/L 300.0 0.41 0.10 08-DEC-95 30613 L5893-6

Nitrate-N mg/L 300.0 21. 0.020 H 28-NOV-95 30614 L5893-6

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 28-NOV-95 30615 L5893-6

Ortho Phosphate mg/L 300.0 < 0.020 0.10 HU 08-DEC-95 30616 L5893-6

Sulfate mg/L 300.0 72. 0.10 28-NOV-95 30617 L5893-6

0029



CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S.-

Lab Code: LOCK_

CLIENT ID NO.

BOGSF1
Contract: BECHTEL_

Case No.: 1121BH SAS No.: SDG No.: L5893W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-4_

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-57
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Arsenic_
Barium
BeryllTuhii
Cadmium
Calciun__
Chromium
Cobalt_
Copper___
Iron
Lead7
Magnesium
Manganese
Nickel-
Potas s im
Selenium_
Silver_
Sodium
Thallium_
Vanadium-
Zinc-

Concentration C

21.0 U
2.0 U
12.5
46.4 B
1.0 U
5.0 U

63900
4.0 U
6.0 U
3.0 U

20.4 B
1.0 U

20500
2.0 U

14.0 U
7420
4.8 B
3.0 U

59900
3.01U

18.2 B
9.1 B

Color Before:

Color After:

COLORLESS

COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORM I - IN

0042

Q

E

E

B

M

P

P-
P
P
P-
P
P-
P_
P_
P_
P_

P
P-

P_
P-

P
P_
P_
P_
P_

p_
'p



CLP

Lab Name: L.A.S._

Lab Code: LOCK-

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

BOGSF4
Contract: BECHTEL___ _

Case No.: 1121BH SAS No.: SDG No.: L5893W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-3_

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony
Arsenic_
Barium
Berylllhu
Cadmium_
Calcium_
Chromium_
Cobalt_~_
Copper___
Iron_
Lead
Magnesium
Manganese
Nickel
Potasslmi
Selenium_
Silver-
Sodium
Thallium
Vanadium_
Zinc-

Concentration

23.7
2.0
2.4

31.9
1.0
5.0

42300
4.0
6.0
3.0

62.9
1.0

6920
2.0

14.0
2090

3.0
3.0

3930
3.0
4.0

12.2

Color Before: COLORLESS

Color After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORM I - IN

0043

Q

E

E-

C

B
U
B
B
U
U

U
U
U
B
U

B
U

U

B
U
U
B

M

P_P
P-
P-
P-
P-
P-
P-
P-
P_
P_
P_
P
P_
P
P
P-
P_
P_
P_
P_

P_



CLP

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

Lab Name: L.A.S.

Lab Code: LOCK

Contract: BECHTEL

Case No.: 1121BH SAS No.:

BOGSF2

SDG No.: L5893F

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-32.

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte

7429-90-5 Aluminum_
7440-36-0 Antimony-
7440-38-2 Arsenic
7440-39-3 Barium
7440-41-7 Beryllium
7440-43-9 Cadmium
7440-70-2 Calcium
7440-47-3 Chromium
7440-48-4 Cobalt_
7440-50-8 Copper_
7439-89-6 Iron_
7439-92-1 Lead ~
7439-95-4 Magnesium
7439-96-5 Manganese
7440-02-0 Nickel
7440-09-7 Potassih
7782-49-2 Selenium_
7440-22-4 Silver___
7440-23-5 Sodium___
7440-28-0 Thallium_
7440-62-2 Vanadium~
7440-66-6 Zinc_

Concentration C

26.3 B
2.0 U
5.6 B

48.4 B
1.0 U
5.0 U

71700
4.01U
6.0 U
3.0 U
9.0 U
1.0 U

22100
2.0 U

14.0 U
8000
6.7
3.0 U
7 00
3.0 U

21.4 B
3.0 U

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN

0050

Q M

P'p_
P
P-
P-
P-
P-
P
P
P
P-
P
P
P-
P-
P-
P
P
P

P-
P
P-



CLP

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

Lab Name: L.A.S.

Lab Code: LOCK__

Contract: BECHTEL

Case No.: 1121BH SAS No.:

BOGSF5

SDG No.: L5893F

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW

Lab Sample ID: L5893-31

Date Received: 11/21/95

0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5

'7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Arsenic_
Barium
BeryllTium
Cadmium_
Calcium-
Chromium
Cobalt
Copper_
Iron
Lead-
Magnesium
Manganese
Nickel
Potass-um
Selenium_
Silver_
Sodium___
Thallium
Vanadium-
Zinc_

Concentration

21.0
2.0
2.0

34.0
1.0
5.0

48800
4.0
6.0
3.0
9.0
1.0

7890
2.0

14.0
13801
3.0
3.0

4280
3.0
4.0
3.0

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN

0051

Q M

P
P-
P
P-
P-
P-
P-
P
P~P_

PP-
P_

p_

PF
p

P
P-

P_
p.
P_
P,



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level:

5.00 (g/ml) ML

(low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

0

ID: 0.53(mm)

1.00 (ML)

COMPOUND

Lab Sample ID:L5893-7

Lab File ID: D0475

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

Q

FORM I - CLP VOA

BOGSF4

74-87-3----------Chloromethane |.
74-83-9---------Bromomethane
75-01-4----------Vinyl Chloride
75-00-3----------Chloroethane
75-09-2----------Methylene Chloride
67-64-1----------Acetone
75-15-0---------Carbon Disulfide
75-35-4----------1,1-Dichloroethene
75-34-3----------1, 1-Dichloroethane
540-59-0--------1,2-Dichloroethene (total)
67-66-3----------Chloroform
107-06-2---------1,2-Dichloroethane
78-93-3----------2-Butanone
71-55-6----------1,1, l-Trichloroethane
56-23-5----------Carbon Tetrachloride
75-27-4----------Bromodichloromethane
78-87-5---------1,2-Dichloropropane
10061-01-5------cis-1,3-Dichloropropene
79-01-6----------Trichioroethene
124-48-1---------Dibromochloromethane
79-00-5----------1,1,2-Trichioroethane
71-43-2----------Benzene
10061-02-6------trans-1,3-Dichloropropene
75-25-2----------Bromoform
108-10-1---------4-Methyl-2-Pentanone
591-78-6---------2-Hexanone 10. U
127-18-4--------Tetrachloroethene
79-34-5---------1,1,2,2-Tetrachloroethane
108-88-3--------Toluene
108-90-7---------Chlorobenzene
100-41-4---------Ethylbenzene
100-42-5--------Styrene
1330-20-7-------Xylenes (total)

3/90

0065

10.-
10.|
10.|
10.
10.
10.
10.
10.
10.
10.
10.
I1T.-
10.
10.
10.
10.
10.
f10.
10.
16.7
10.|
10.j
10.i
1 U.|
10.|
10.
I0 U
I1U.
10.
10.
I1U.
10.
10.

U
U
U
U
U
U
U-
U
U
U-
U
U
U-
U
U
U
U
U
U
U-
U
U
U
U
U

U
U
U-
U
U



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

Number TICs Found:

5.00 (g/ml) ML

0

ID: 0.53(mm)

1.00 (uL)

Lab Sample ID:L5893-7

Lab File ID: D0475

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

1.00

1.00 (uL)

CONCENTRATION UNITS:
0 (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME

2.
3.
4.
5.
6.
7.

9.
10.
11.
12.
13.
14.
is.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

RT EST. CONC.

FORM I - CLP VOA-TIC

BOGSF4

3/90

0066



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level:

5.00 (g/ml) ML

(low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

0

ID: 0.53(mm)

1.00 (ML)

COMPOUND

Lab Sample ID:L5893-10

Lab File ID: D0476

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

Q

74-87-3---------Chloromethane
74-83-9---------Bromomethane
75-01-4---------Vinyl Chloride
75-00-3---------Choroethane
75-09-2---------Methylene Chloride
67-64-1---------Acetone
75-15-0---------Carbon Disultide
75-35-4---------1,1-Dichloroethene
75-34-3---------1, 1-Dichloroethane
540-59-0--------1, 2-Dichioroethene (total)
67-66-3---------Chloroform
107-06-2--------1, 2-Dichloroethane
78-93-3---------2-Butanone
71-55-6---------1,1, 1-Trichloroethane
56-23-5---------Carbon Tetrachloride
75-27-4---------Bromodichloromethane
78-87-5----------1,2-Dichoropropane
10061-01-5-------cs-1,3-Dichloropropene
79-01-6----------Trichioroethene
124-48-1---------Dibromochloromethane
79-00-5---------1,1,2-Trichloroethane
71-43-2---------Benzene
10061-02-6------trans-1,3-Dichloropropene
-75-25-2---------Bromoform
108-10-1--------4-Methyl-2-Pentanone
591-78-6--------2-Hexanone
127-18-4--------Tetrachloroethene
79-34-5---------1, 1,2,2-Tetrachloroethane

* 108-88-3---------Toluene
* 108-90-7--------Chlorobenzene
100-41-4--------Ethylbenzene
100-42-5---------Styrene
1330-20-7-------Xylenes (total)

FORM I - CLP VOA

BOGSG7

10.
10.
10.
16.
10.
10. U
10.
10.
10.
10.
10.
10.
10. U
10.
10.
10. U
10.
10.
10.
10. U
10.
10.
10.
10.
10. U
10.
10.
10.
10.
10.
1i0.
10.
10.

3/90

0070

U
U
U
U-
U
U-
U
U
U
U
U
U
U-
U
U
U-
U
U
U
U
U
U
U
U-
U
U
U-
U
U
U-
U
U
U



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Lab Sample ID:L5893-10

Lab File ID: D0476

Level: (low/med) LOW

% Moisture: not dec-

Date Received:11/21/95

0 Date Analyzed:11/27/95

GC Column:RTX502.2

Soil Extract Volume:

Number TICs Found:

ID: 0.53(mm)

1.00 (uL)

Dilution Factor:

Soil Aliquot Volume:

1.00

1.00 (uL)

CONCENTRATION UNITS:
0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME

2.
3.
4.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

RT EST. CONC. Q

FORM I - CLP VOA-TIC

BOGSG7

3/90

0071

--

--



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Case No.: SAS No.:

Matrix: (soil/water) WATER

Sample wt/vol:

Level:

5.00 (g/ml) ML

(low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

0

ID: 0.53(nm)

1.00 (ML)

COMPOUND

SDG No.:L5893

Lab Sample ID:L5893-13

Lab File ID: D0477

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

Q

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10.
10-.
10.
10.
10.
24.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

74-87-3---------Chloromethane
74-83-9---------Bromomethane
75-01-4----------Vinyl Chloride
75-00-3---------Chloroethane
75-09-2----------Methylene Chloride
67-64-1----------Acetone
75-15-0----------Carbon Disulfide
75-35-4----------1,1-Dichloroethene
75-34-3----------1,1-Dichloroethane
540-59-0---------1,2-Dichloroethene (total)
67-66-3---------Chloroform
107-06-2---------1,2-Dichloroethane
78-93-3----------2-Butanone
71-55-6---------1,1, 1-Trichoroethane
56-23-5---------Carbon Tetrachlioride
75-27-4---------Bromodichloromethane
78-87-5---------1,2-Dichloropropane
10061-01-5-------cis-1,3-Dichloropropene
79-01-6----------Trichioroethene
124-48-1--------Dibromochloromethane
79-00-5----------1,1,2-Trichloroethane
71-43-2----------Benzene
10061-02-6------trans-1,3-Dichloropropene
75-25-2----------Bromoform
108-10-1---------4-Methyl-2-Pentanone
591-78-6---------2-Hexanone
127-18-4---------Tetrachiloroethene
79-34-5---------1,1,2, 2-Tetrachloroethane
108-88-3--------Toluene
108-90-7---------Chlorobenzene
100-41-4---------Ethylbenzene
100-42-5---------Styrene
1330-20-7-------Xylenes (total)

FORM I - CLP VOA

Lab Code:LAS

BOGSF1

3/90

0075

|U
U
|U
U
U
(U
|U
|U
U
U
U

U
U
U
U
|U

U
U

U
U
U
U-
U
|U
U
U-
U-
U



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-RANFORD Contract:

CUSTOMER SAMPLE NO.

BOGSFI

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level; (low/med) LOW

% Moisture: not dec.

5.00 (g/ml) ML

0

GC Column:RTX502.2 ID: 0.53(mm)

Soil Extract Volume:

Number TICs Found:

1.00 (uL)

Lab Sample ID:L5893-13

Lab File ID: D0477

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor: 1.00

Soil Aliquot Volume: 1.00(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L0

CAS NUMBER

1. _ _ _ _ _ _

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

COMPOUND NAME

FORM I - CLP VOA-TIC

RT- EST. -CONC. T-Q

3/90

0076
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Lab Sample ID:L5893-16

Lab File ID: D0478

Level: (low/med) LOW

% Moisture: not dec.

Date Received:11/21/95

0 Date Analyzed:11/27/95

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

ID: 0.53(m)

1.00 (ML)

COMPOUND

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

74-87-3---------Chloromethane
74-83-9---------Bromomethane
75-01-4----------Vinyl Chloride
75-00-3----------Chioroethane
75-09-2----------Methylene Chloride
67-64-1---------Acetone
75-15-0----------Carbon Disulfide
75-35-4----------1,1-Dichloroethene
75-34-3----------1,1-Dichloroethane
540-59-0--------1,2-Dichloroethene (total)
67-66-3----------Chloroform
107-06-2---------1,2-Dichloroethane
78-93-3----------2-Butanone
71-55-6----------1,1,1-Trichloroethane
56-23-5---------Carbon Tetrachioride
75-27-4----------Bromodichloromethane
78-87-5---------1,2 -Dichloropropane
10061-01-5------cis- 1,3-Dichloropropene
79-01-6---------Trichloroethene
124-48-1----------Dibromochloromethane
79-00-5----------1,1,2-Trichloroethane
71-43-2----------Benzene
10061-02-6-------trans-1,3-Dichloropropene
75-25-2----------Bromof rm
108-10-1---------4-Methyl-2-Pentanone
591-78-6--------2-Hexanone
127-18-4--------Tetrachiloroethene
79-34-5----------1,1,2,2-Tetrachloroethane
108-88-3--------Toluene
108-90-7--------Chlorobenzene
100-41-4---------Ethylbenzene
100-42-5---------Styrene
1330-20-7--------Xylenes (total)

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

FORM I - CLP VOA

BOGSG6

1.00

1.00 (uL)

Q

3/90

0081

U
U
U-
U
U
U
U
U
U
U -
U
U-
U
U
U
U-
U
U
U-
U
U
U
U
U-
U
U
U
U
)U
U
U
U
U



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

Number TICs Found:

5.00 (g/ml) ML

0

ID: 0.53(mm)

1.00 (uL)

0

Lab Sample ID:L5893-16

Lab File ID: D0478

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

CAS NUMBER COMPOUND NAME RT |

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

EST. CONC.

FORM I - CLP VOA-TIC

_BOGSG

Q

3/90

0082



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF4 LAL Sample ID: L5893-19

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Constituent

Gross Alpha
Gross Beta
STRONTIUM-89,90

... . ...... Analyzedf Batch :;

12-DEC-95 GR ALP/BETA LAL-0060 30664
12-DEC-95 GR ALP/BETA LAL-0060 30664
08-DEC-95 SR-90 LAL-0065_31149

.Activity-. Error . .. NDA.-... .p:DdtaQuat Units

0.9
53.0
24.9

1.1
4.2
1.5

1.9
2.1
0.47

Page 3

pCi /L
pCi/L
pCi/L

n131



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSFI LAL Sample ID: L5893-24

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Constituent

Gross Alpha
Gross Beta
STRONTIUM-89,90

Analyzed Batch

12-DEC-95 GR ALP/BETA LAL-0060_30664
12-DEC-95 GR ALP/BETA LAL-0060 30664
08-DEC-95 SR-90 LAL-0065_31149

-Actwity:Etr~rr. .. MDA DataQuat Units

5.7
12.9
-0.01

3.3
2.8
0.28

4.3
3.6
0.49

C pCi/L
pCi/L
pCi/L

0132Page 4



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

BechteL Hanford, Inc. * RichLand, WA

BechteL Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF4 LAL Sample ID: L5893-29

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Constituent Analyzed: Batch :,.:. tIVxity. Erio: :MOA

06-DEC-95 C-14 LAL-0209_30662
12-DEC-95 TRITIUM(H3) LAL-0066_30673

Page 5

41. 85. 100
320 200 220

.DataQual Units

pCi/L
pCi/L

0133

C-14
H-3



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSFI LAL Sample ID: L5893-30

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893 .

. -:Analyzed Batch

06-DEC-95 C-14 LAL-0209 30662
12-DEC-95 TRITIUM(H3) LAL-0066 30673

Activity: -Ebrr.:. MDA DataQuat Units

12. 82. 100
400 200 220

Page 6

Constituent

C- 14
H-3

pCi /L
pCi /L

0134



13Notebook No. 6 721
Continued Frm PagePROJECT,

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

*Diluent:

'Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

A-2vi AiiA S>V 9

,A -- t 2Y P:r Y% )o

ASAy- to A)AO.sOr 4'C q? /?
A,, --2 tt I-/o-~
AncK~y( -IoZ2i5C-o I

4 -o Cjt/J 2./.yO-

tX IA/ 4N 1o t- q.we

4d/1)i
A4-2q q ??Iof/A4 6-

S (At

.S, - 7 0 (0 eC/
-0 C t L h

& - 00 A .-t.
<00 u

it A

e: Activity of DIIution [a u / c1: p/ A
A -2vf -1( b

f: Activity of Dilution (a * b / d): Cr - 17 I 12C r- - --

Dilution Logbook I.D. #: 7 -- 2/- 13- I

Prepared By: D Preparation Date: V12 3 9S

- Reviewed By: Review Date:

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.
I I I I 1 ' 1 - _ -

Read and Understood By

Date

I I

/, f s

-p

Dilution

0147

DateSignedSigned



Lw.-ts'C i /IC 4 S - tq- c ./ - (

CERTIFICATE OF CALlIBRATION
ALPHA STANDARD SOLUTION

Radionuclide AM-241
Half Life: 432.7 ± 0.5 yesm
Catalog No.: 7241
Source No.: 388-100-1
Decriptim of Sahoi

a. Mass of solution:
b. Cemincal form:

c. Cair cointe.
d. Desity:

asepiii

Ra -non

RaN..i..de casow.m.m

Customer: LOCKHEED ENGINEERING
P.O.No.: 06LAB1245

Reference Date: November 1 1991
Contained Radioactivity: 0.997

5.0007
AmC3 in 0.5N HCI
None added
1.0077

None datectea

Non detected

0.1994

Mabhn of ra a1.e.

Weighed aliqua of the soludoc were assayed using a liquid acin n- counter.

Umatsinty of Mewmaeft
a. Sysematac uncertainty in instrumant calibraaon:
b. Random uncertainty in assay:
c. Randmn uncertainty in weighing(s):
d. Total uncfrtainty at dbs 99% cnaeos Wvn:

NST T 7M
This caibai is implicitly traceable to tbS Natia Inua of S ds and Teckelogy.

Nman
1. Nuclear data Wre take from *Table of Isoaope, SaveSt EAide edited by Virginia S. Shirley.
2. IPL partiipates in an NT measurement 411rancc pMngram to cesabish and maintin implicit

traceability for a number of nulidas, based an the blind assay(asd taer NIST cerificabino) of Standard
Reirbscs Materials. (As in NRC Regulatory Guide 4.15)

m mocucn LABORAThtS
I8W No. K- Stac.,
Bwbok, Eaffitin 93504
(818) 50S - 71%0

& SCIENCES Co.

120 Mr

OMl.

IFE"

vam/mAO 0 0C.

Ac/p.

±2.0%
±0.7%
+0.0%
±2.7%

0148

i

/ V .

Atdkry CONmRO



C-)

Radionuclide

Source identification

Source description

Solution composition

Mass

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule 'r

Strontium-90 plus yttrium-90 plus approximately
95 pg each of non-radioactive strontium and
yttrium per graS of 1-molar hydrochloric aci M

Approximately 5.0 grams

4.514 x 10$ Bq g'

1200 EST August 1, 1990

1.05 parent M

None observed (

None observed (

28.5 * 0.2 years

4wp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
-wary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back

THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National 1n1titute of £tanbarbs & Zecfpnologp

Certificate

Standard Reference Material 4919-G
Radioactivity Standard

PAOO co

0150



'>7/k.
CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241
Half Life: 432.7 ± 0.5 years
Cataiog No.: 7241
Source No.: 388-100-1
Damoptim of SO

a. Mam of .ohud-
b. Camic.l form:
c. Cari conam:
d. Damdr

a -doi

R.usams Ccamommsoim

Cuomr: LOCKHEED ENGINEERING & SCIENCES Co.
P.O.No.: 06LAB1245
Reference Dat: November 1 1991 1-,0 Mr.
Contained Radiactivity: 0.997

5.0007
AnPC3 in 0.5N HC
Now. added
.oo

puffilm 0 3C.

Now. deacbd

Non dsnmd

0.1994

Mat at cd

Woghed aliquob of the soiaam ware msayed ing a lipid .,cindlif a comma.

UMifty of uMMIN000
a. Syscm ametainty in immiumanwa cahibradm: ±2.0%
b. Rumlosm annmaiy is a my: ±0.7%
c. Randoms uncertaimq in wangciul(s): Iw0.0%
d. Total acmraly aS 99% .. Ids. lwkv: ±2.7%

CFW Taombmw
Tis celimib n i moid y chm m S Nami w d atSof aa d T.Iagy.

Na
1. Noies dean wism fmie 'Table of ksapt=, SwevA Sa, .Sdiod by Vrwgia S. Shdsy.
2. IL ptc is as N IT amamare m smasera propmn o nsfablsed sm es implicit

tmnSiMIy for a sobr of mulik. ban do blied swiy(nd lw MST curasia) of Stodat
thi M .mmm a (As i NRC Rflgult y Guide 4.15)

mon - S

i1) N0 - 7..

0153

I -

L JJ-CJ --C- /C r. - -I-- M-OG, it- e, Z.2 - (

.4A L.
coMM.



1 cj -qv or r r'- ox r - Notebook No. 2.. 81

pRJECT 2 / . / .4 t U C Continued From Page

ISOTOPE DILUTION RECORD

Secondarv/Workinn Level Dilution

Date:iQ2Z3 Preparer's Name:LL DA

Pipet Check / Balance Wt. Check Done (4

Diluted Source ID (Iog#): '-225- Lo -

Diluent used: 2 -. z ±LC

A: Source activity: 2/0 0 la 1 +t ' iP
B: Amount of source transferred: /0 '323

C: Total amount of dilution: oo [ t 2. 9v

D: Activity of dilution (A*B/C): 123 f o

E: Density of Diluent: / - 0 0 .

jF: Activity by volume (D*E): 229 -m

Dilution Log Book ID:- --

Reviewed by: &Date 'bt

I 1
I I I 1 I 1 1 1

I_ I I__ I __ I ._ 1................ .. J4--- .- +-0 -l1 fJ7 - X Iw 9f, 1tt 01l
1. t I 1 - I I ' 

I 
I

I. ~£1j / ri

ttrv73.~I7n1atDzIJ~Ytt1 i i ~& In

44& ) @X -i ..t91,' z- 2~i s 5 s f

f~I Signed (1

' IFF

I.i -

L-4 -
.0t

-F -

_____ - Cont nued on Page (

Read and Understood By 0155

ag DateriU Sged

I

zim 1 1 1 T-1 I
5-



id 5137

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description

No.not .dty 27 nano -",|

No"""fa rd'.,. * en".'***/.""e nu""**' 94003-1

Measurement Activity of principal radionuclide

Actnmnv p. yrn of that 11aO"

5.40 nano Strontium-90

.uot00~e...sT.n April 1, 1994

Actrwity of daughter radionuclide

ris. racyips anity Wa .CC~can..ssd aM th e saaa sa, In,

5.40 nanoo- ar "

atusa.e.se ter adlC Yttrium-90

Total ness of this solution

Approximately 5. 0 ''"'

Method of maasurement

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Life ___TU Lra t.onudie has escned throgh 01 Is tv same t was asft Oar EUSL-.LV

Wa...... M that his satsit. e.sia ne s .n s t 194

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water. 0156



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be.

(1)ess thian % of the principal activity

(2) less than % of the principal activityequal to
____lesss than i

(3) equal to % of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive
concentration of the principal activity had a standard error (sam) not greater than t 0 1 %

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + 5 - 6'. These have been estimated not to exzeed

+ 3 . 8% or -3.8%

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. it is a combination of random error (t(smi] at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( +6. -' )
The overall uncertainty is therefore calculated on the basis of +[t(sm} + 6 , - (sm) +6)
and is *4. o % , -j43. of the quoted radioaive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical Corier content per gram of solution: Other components:
Composition
of Solution 30 micrograms strontium 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared

Acproval Sionm,,r.

0157
April 26, 1994



82

PROJECT

INITIAL S

Isotope:

Activity of Standard Received: 22

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

Notebook No. 0 CA
Continued From Page

TANDARD DILUTION RECORD

Standard Information:

.0(4.-9

1)10 q uCi

0 g

x', [ pCi/p
yrs

Vendor:

Vendor I.D. #

LAL L.D. #:

NIST Traceable ?

Certificate #:

Receiver's Name:

Date Received:

Signr 
t

A CS

Primary Dilution

Balance Verification?: 4ts
Diluent Used:

a: Decay Corrected Standard Activity (pCi/g): g & pCi/g

b: Weight of the Source Transferred (g): 99(l p

c: Total diluted weight (g): 991j g

d: Total Diluted Volume (ml)I mL

e: Activity of Dilution by Weight (pCi/g) [a * b / c ]: pCi/g

f: Calculated Density of Solution (g/ml) [c / d): p . g/mL

g: Activity of Dilution by Volume (pCi/m) le * f): pCi/mL

h. Dilution Logbook I.D. #: -o '/7/f

Prepared By: Preparation Date:

Reviewed By: Review Date:

Purity/Cross Check Performed By:_Check Date:
8

_

-

_

-

siqned Date



AC. AT IRsv-t5 /3*7

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

CEescription
F,.oc.,ia.onod.d* trotiu-90 "8"'' 28.6 eT

oma activity 27 nan

Noa'na *" .'"'''""e'"'o*"' n""'''' 94003-1

Measurement Activity of principal radionuclde

Aantmy pW. gram of is aolutn

5.40 nano - -' Strontium-90

.,04001wo*PST.n April 1, 1994

Activity o daughter radionuclide

Tma rne.Ie actnt -e accn..at the qelard Is'". by

5.40 nn *'"

0(ie Sate..ne Iaa Yttrium-90

Total mass of this sotution

Approximately 5.0 'm

Method of mnasursmant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful Ufe
TIz eaamdd.Sacaail4 kl"e 0n ~ .O 01 bOs ka i: a .. ccn.4v bv EMSt.LV

We *r.imnc um in this Aiian ei ,e,4 nVr se.Ad August 1994__

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

0165

C m2



Purity The manufacturer states that activities other than that of the principal nuctide
and of its daughter nuclides, if any. were estimated/known to be

(1) less than % of the principal activityequal to%

(2) ss an % of the principal activity

(3) less than "7
(3)equal to % of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than t 0. 1 %

(The 99.7% confidence limits are given by t(smI where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + 6 - 6'). The" have been estimated not to ezseed

+ 3 .8 % or -3.8%

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Etusm)d at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( + , - 6' )
The overall uncertainty is therefore calculated on the basis of + Dsn +). - (sm) +3
and is + 4=. a 4 of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical Carrier content per gram of solution; Other components:
Composition
of Solution 30 micrograms strontium 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared

Approval Signature

0166
April 26, 1994

Pcni~r 1 /1114
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tjoteocck No. _LL2_

Contmed From Page

INITIAL STANDARD DILUTION RECORD

I

Standard Information:

Isotope: Vendor: G

Activity of Standard Received: X' 0 )/ uCi Vendor I.D. #

Weight of Standard Received (g): 0 0 g LAL 1.D. #: c5

Standard Activity (pCi/g): 4 x0 pCi/g NIST Traceable 7

Halflife in Years or Days: yrs Certificate #: to

Reference Date: Receiver's Name: __ _____

Date Received:

Primary Dilution

Balance Verification?: __,_

Diluent Used: O ' 116
a: Decay Corrected Standard Activity (pCi/g): to-, pCi/g

b: Weight of the Source Transferred (g): 9 p
c: Total diluted weight (g): 9.9 p

d: Total Diluted Volume (ml) mL

- a: Activity of Dilution by Weight (pCi/g) [a * b / c 1: pCi/g

- f: Calculated Density of Solution (g/mI) [c / d]: 0 g/mL

g: Activity of Dilution by Volume (pCi/m) [a * f: - pCi/mL

h. Dilution Logbook l.D. #:

Prepared By: q,'. Preparation Date:

Reviewed By: Review Date: /

- Purity/Cross Check erformed By: Check Date:

ned Date Signed Date *1
-I



PROJECT

-I

1-
-C3

Notebook No. 0
Continued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate l.D. # of Parent Standard:

Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

*Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / cl:

f: Activity of Dilution (a * b I d):

Dilution Logbook I.D. #:

AA -)0

A A on 4 Go

Sf{- czt 1- c-

I A 14 c(

I . ct.1 g/mli

t66 . <e3 pi/ru

9

;:oo o ml

1 -4) pCi/g o- q/.

s 4 Ye qa.oo
pCi/mi

L.A L- - 7 - 49

Prepared By: 0 - Preparation Date:

Reviewed By: &L2LtttL Review Date: C

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.
heao ano Unuerstood by

Date Signed Date

49

V

Dilution

L Signed

SL

-

- -



PROJECT r
Notebook No. mk_

Continued From Page-

Strontium Carrier Standardization

Strontium Carrier (10 mg/mL:

Use commercially available 10,000 pg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(N0 3 )2 in water and dilute to 1 L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desic ator
and weigh. 9t. (twt> T-2 d - 101 )O4- -4i (Afzaeb T:

Calib # 1 Calib # 2 Calib # 3

Carrier plusI/ Ani ot

planchet wt. W090/ ' @0 _____

Tare wt. of
planchet 0 05

Net wt. of carrier
added (mg) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

AVERAGE Sr(NO3 )2
± STD DEV. = O-fZ9

Expectedmg of Sr (NO3 ) 2 = cert.value(t10mgofSr/mL)

Within 3% of expected (12.08 mg/O.5 mL) value (yes/no) -

Initial and Date A fO - .

* 0. 5 mL * 2. 41

d

Read and Understood By

Date Signed DateSinned



Notebook No. 024
Continued From Page

Strontium Carrier Standardization

Strontium Carrier (10 mg/mL):

Use commercially available 10,000 pg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(N0 3)2 in water and dilute to 1 L in a volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator -
and weigh.

-- Calib # 1 Calib # 2 Calib # 3

Carrier plusCurc(/lIo
-planchet wt. 2.__ _ _ _ _ _ __ _ _ _ _ _ _ _

planchet 
_ _ _ _ _ _ _ _ _ 

-Z6 

Y 5 6 l

Net wt. of carrier .
added (mg)

L

IV'

AVERAGE Sr(N0 3)2 * STD DEV. = Q. oir2a ±t 0.000277

Expectedmg of Sr(NO3 ) 2 = cert.value(10mgofSrmL)

Within 3% of expected (12.08 mg/0.5 mL) value (yes/no) _

Initial and Date: W)

* 0.5 mL * 2. 41

P

3 -L -0

Continued on Page

Read and Understood By a

10 0 1
PROJECT Sr- G / Aa ,

KY. * )

I

U] dI



ROJECT - Notebook No. r-57
-C Continued From Pace

LAL-0065-ROl
Date: 5/93
Revision 1

5.3.5.a Strontium Carrier Standardization

Strontium Carrier (10 mg/mL): Use commercially available 10,000 pg Sr/mL ICP
Standard or equivalent. Alternately - Dissolve 24.16 g of Sr(N0 3)2 in water and dilute
to 1 L in a volumetric flask with water, then transfer to a stock bottle.

Calibrate a 10-mL pipet and then carefully pipet 3 - 10.0 mL portions of the strontium carrier solution Into
separate 50-mL centrifuge tubes. Add 1 mL of 6 N NaOH and heat in a water bath. Slowly, and with
stirring, add 15 ml of 2 _N Na2 CO, solution and continue digesting for 15 to 20 minutes. Centrifuge and
carefully decaht the solution. Wash the SrCO, precipitate with nanopure water pH adjusted to 8 with
NH 4OH. Using a plastic disposable pipet, quantitatively transfer the SrCO, in to a tared 2' S.S. deep dish,
dry under a heatlamp and reweigh.

Calib # 1 Calib # 2 Calib # 3

Carrier plus
planchetwt. p. C1 9  cV 3s
Tare wt. of
planchet s________ C. 9

Net wt. of carrier -- : vt
added (mg) -

AVERAGE SrCO 3 / 10 mL ± STD DEV, ()-09l3 - p' O.

Ezpecud mg of , cen.vaue (410mg of SrImL) * 10 mL * 147.62 g/mole SrCO,
87.62 g/mole Sr

Within 5% of expected (168.5 mg/10 mL) value (yes/no) I

STANDARDIZED SrCO3 / 2 mL = O!Dl-2 0. og2z
20.0 mg of Sr(N0 3 )2 carrier is equivalent to 33.7 mg SrCQ3

Initial and Date:

- t.miueo on Page

Read and Understood By

Signeate Signed Date



CERTIFICATE OF CALIBRATION O1
BETA STANDARD SOLUTION

Radionuclide
Half Life:
Catalog No.:
Source No.:

C-14
5730 40 years

7014
407-124-2

Description of Solution
a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

Radioimpurities

Radioactive Daughters

Customer: LOCKHEED ENVIRONMENTAL
P.O.No.: 06LAB2959
Reference Date: November 15 1992 1200 PS-.

Contained Radioactivity: 1.093 ACi.
Contained Radioactivity: 40.4 kge

5.0242 . rs

Benzoic Acid Carboxy-C-14 in 0. IN NaOH

None added
1.002 gsln'@ 200 C.

None detected

None

Radionuclide Concentration
0.218

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

ACi/s.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: 1.8%
b. Random uncertainty in assay: 0.5%
c. Random uncertainty in weighing(s): + 1.0%
d. Total uncertainty at the 99% confidence level: 2.2%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes
1. Nuclear data were taken from "Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15).

a 
ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street
Burbank, California 91504
(818) 843 - 7000

QUALITY CONTROL

//4v /7 /7q z-
Date Signed

S0180



2'1Notebook No. 97 L

ISOTOPE WEIGHT DILUTION RECORD

Isotope: C Ven

Total Received Activity: i. 03 p--L- Ven

Wt. Received: 5'. 0 ..M g NIST Traceabf

Activity in Units/g: . 11.7 5 t.4 Refe

Activity converted (dpm/g): 4W. i ' dprn/g Rec

Halflife (Yrs or days) t% - 573 -t 4t Rec

PRIMARY DILUTION: Balance wt. check

a: Source activity: 44 S ) Ij -5 dpm/

b: Wt. of Source transfered: 4 9 0 9 1 g

Diluent used: 0, I V C

c: Total diluted weight: 9 o S 3 g

d: Activity of dilution (a*b/c): -3 . 4 1 dp

e: Calculated density of solution: 0 c ' g

f: Activity by volume - (d*e): Z. 0d p
Dilution Log Book 1D: L--A .- 1 3- 2

Preparation Date: ' / ' Preparer's Name.

dor: Ze(
dor[D: 47-1.;2 -

Cert. # C

erence Date: If - A - 9

eive Date: it ZP i P .4

eiver's Name: __ ____ -

done 7
g * (if t4 - <1OOVr d.ey to prep. dat.

m/g tQ 27,

/mL (4M HNO, - 1.1294 ± .0007 g/mL)

dpm/mL

SECONDARY OR WORKING LEVEL DILUTION

I
Log Book ID of source being diluted:,

a: Source activity:

b: Wt. of Source transfered:_

Diluent used:

c: Total diluted weight:

d: Activity of dilution b/c):-

a: Calculated d ity of solution:__

f: Activ' y volume = Idee):

Dilution Log Book ID:_

f

/A1

Balance wt. check done fi

dpm/g * (if t i - <1OOyr decay to prep. datel

-g

_ dpm/g

_ g/mL (4M HNO, - 1.1294 ± .0007 g/mL)

_ dpm/mL

0181

DateSignedData



INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: C-14 Vendor: Isotope Product

Activity of Standard Received: 1.09 uCi Vendor I.D. #

Weight of Standard Received (g): 5.0242 g LAL l.D. #: AAO114

Standard Activity (pCi/g): 2.17E+05 pCi/g NIST Traceable ? Yes

Haiflife in Years or Days: 5730 yrs Certificate #: 407-124-2

Reference Date: 11/15/92 Preparer's Name: Mark Young

Date Received: 11/18/92

Primary Diution

Balance Verification?: Yes

Diluent Used: 0.1 N NaOH

a: Decay Corrected Standard Activity (pCi/g): 2.17E + 05 pCi/g

b: Weight of the Source Transferred (g): 4.90951 g

c: Total diluted weight (g): 116.53 g

d: Total Diluted Volume (mL) 116.3 mL

a: Activity of Dilution by Weight (pCi/g) [a * b / c I: 9.139E+03 pCi/g

f: Calculated Density of Solution (g/ml) [c / dl: 1.0020 g/mL

g: Activity of Dilution by Volume (pCi/m) [e * fI: 9.157E+03 pCi/mL

h. Dilution Logbook I.D. #: LAL-93-0474-23-1

Prepared By: Preparation Date: 10/27/93

Reviewed By: Review Date:

Purity/Cross Check Performed By: Check Date: 0 1 8 2



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

* Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / cl:

f: Activity of Dilution (a * b / d):

Dilution Logbook I.D. #:

Prepared By: Agnes Wong

C-14

AA0114

407-124-2

LAL-93-0474-23-1

Yes

0.1 N NaOH

Nanopure w/ 1 mg/ml formaldehyde

1.0006 g/ml

9.14E+03 pCi/g

0.70 g

250.14 g

250 ml

2.57E+01 pCi/g

2.58E+01 pCi/mi

LAL-94-0677-18-1

Preparation Date: 11/19/94

Preparer Signature:

Reviewed By: Review Date:

Reviewer Signature:
if the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

0183

Dilution Source Information

Dilution



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number 0

Vendor or Certificate I.D. # of Parent Standard: -

Diluted Source Logbook I.D. #: --? 3-
Balance Verification?: !:f __

Diluent Used: P ) 4 ' Fi. I f

Dilution

*Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity: 2

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / c):

f: Activity of Dilution (a * b / d:

Dilution Logbook I.D. #:

Prepared By:

/A g/ml
p4 Ir~f-41

9J~o4Y

ml

AIA pCi/g

26- o pCi/mi

-61> -)

I4

Preparation Date:

Reviewed By: Review Date: 1 i/ IV

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

0184

lifto



A C-9-L '9

WDI 1WZ15 lip

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
fvbncc.p'e-dcnce~ Tritium (H-3) . "a.H 12.43 years

N'mma F10 nanoSt'y

Nominal Volume I in amoue/bote n 2606-1

Measurement Activity of principal radionuclide

Actaty per ram o IntS soAtion

.t(OAOOhou.PSTc. June 3, 1992

Activity of daughter radionuclide

The pInCtal caCt y w. .cconva sned at the quotd time by

tthe daughter no I de

Total mass of this solution

APPRO . 5. rm

Method of measurement

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technology (NIST).

Useful le Thil r.dionu id4 has dn yd twhogh helt G£.as siae it was cMaSinLe by EMs-LV

We iommend that this saultion Shotld not be used sifter ecember 1999 7

0193



(O
U.S. DEPARTMENT OF COMMERCE

National Institute of Standards & Technology
Gaithersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass Approximately 5.0 grams

Source composition Hydrogen-3 in water

Reference time 0700 EST June 3, 1992

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

NIST DATA

810.5 Bq g'

0.64 percent (*)

None observed ()

4irp liquid-scintillation counters
calibrated with SRM 4926D

12.43 t 0.05 years (5

EMSL DATA

810.3 Bq g1

4.3 percent (3)

None observed

Liquid-scintillation
counting

-0.05 percent (6)

For the Director,

Gaithersburg, MD 20899
January 1994

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page

0194



Notebook No. 0921
Continued From Page

INITIAL STANDARD DILUTION RECORD

Isotope:

Activity of Standard Received:

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

,. A uCi

12. 43 yrs

odoo . CI/fl--

Vendor:

Vpnr. l. 45

LAL I.D. I:

ICT Traceable ?

Certificate #:

Receiver's Name:

Date Received:

EPA

A C 52-39

')eS

2 G956 - I

zCh 0ez-
$ 9~

Balance Verification?:

Diluent Used: jF CA A.JtJm

Decay Corrected Standard Activity (pCi/g):

b. Weight of the Source Transferred (g): 4. 939

c: Total diluted weight (g): 49 . 37-7
tsr

d: Total Diluted Volume (ml)U

e: Activity of Dilution by Weight (pCi/g) [a * b Ic 1: 9 i 90

f: Density of Solution (g/ml) [c / d): 0- , q 77 7

g: Activity of Dilution by Volume (pCi/mL le * fI: 9 / 0

h. Dilution Logbook 1.D. #:

Prepared By: -/ .P/eparation Date:

Reviewed By: Review Date:

Purity/Cross Check Performed By: Check Date:

C i/g C 4 b 2.-

mL

pCi/g

p/iL-

pCi/mL Vpt f / /u-

-0. 769

01I9 5

Date QLirfrkc sicne: DateI

PROJECT

Standard Information:

Primary Dilution

9-

I
Signed



LA -3 L c-S
Notebook No. 6-?7-1

Continued From Page A

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

-- Parent Barcode Number

Vendor or Certificate I.

Diluted Source Logboo

Balance Verification?:

Diluent Used:

.-1'I ucS

AC SI-39

D. # of Parent Standard:

k 1.D. #:

Dilution

*Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution Ia * b / c):

f:.Activity of Dilution (a * b / d):

Dilution Logbook 1.D. #:

C' -9 9

2vao C/-

4- coo 9- /I/'4

Prepared By:

Reviewed By:
tzrr Preparation Date:

Review Date:

It the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

Read and Understood By 0196

14

PROJECT

-l

y/9<

Signed

%6

LA'L - J5 2-( --- i

les

se

I

_

I
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Notebook No. 0 22-
Continued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: N- 3 tCS
Parent Barcode Number Ac. G-2zy
Vendor or Certificate I.D. # of Parent Standard: (X ( , -

Diluted Source Logbook 1.D. #: kS q 2

Balance Verification?: q9s

Diluent Used: o __ _

Dilution

*Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / ci:

f: Activity of Dilution (a * b / d):

Dilution Logbook 1.D. #:

Prepared By:

Reviewed By:

ne( wX 1k k)A7A-,

O, Y77 9/ml

coYo ml

Q,74' pCi/m C 6$1

S$ 7 21 / -I

Preparation Date:

Review Date:

"If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

meaa and unoerstood 5y

Date

i- -: tcs

-

C e'U

n I q 7
DateSigned Signed



jD2Wf9S

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

OescriptiOfl
enac 'rio-e.4nd. Tritium (i-3) , ".1. 12.43 years

Noaa' a""'" 110 nano*

sNoeun...ume it SO sno~oul.mU* It nuter 2606-1

Measurement Activity of principal radionuctide

Activty pI Vam 4 lhI Sodution

a*i4d0ogrs.PSTe June 3, 1992

Activity of daughter radionuclide

Tim prewcl actiity w.* accompan.ed at the qooed tine by

Total mass of this solution

Method of measurement

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

7 traceable to the National Institute of Standards
A Technology (NIST).

Useful Life
T. radienude has decayed tfeo .0 halt 11es Since witw .etsin by EMSt.V

we .ed M.n tha t Mf.Ms.houl n.t....".the ecember 1999

0198
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be:

(1) none ncipa activity

(2) ess Tan % of the principal activity

(3) esato % of the principal activity

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity,

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than 4

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + 5 -6' ). These have been estimated not to exceed

+.2 . 9 % or -2.9%

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Et(smil at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( + . -a' )
The overall uncertainty is therefore calculated on the basis of + [t(sm) +6.) - [(sm) +6)
and is +. % of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical
Composition
of Solution

Carrier content per gram of solution:

100 percent H2 0

Other components:

Barium less than 0.0%4 percer
Lead less than 3x10~ percent

Preservative:

Remarks

Date Certificate Prepared

Approval Signature

0199
J u n e 1 7 r 1m9

'D A in lRI _V / Pil IN ""
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U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology

Gaithersburg, MO 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass Approximately 5.0 grams

Source composition Hydrogen-3 fri water

Reference time 0700 EST June 3, 1992

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

Gaithersburg, MD 20899
January 1994

NIST DATA

810.5 Bq g'

0.64 percent (12)*

None observed (4)

47rp liquid-scintillation counters
calibrated with SRM 4926D

12.43 ± 0.05 years ()

EMSL DATA

810.3 Bq g'

4.3 percent o

None observed

Liquid-scintillation
counting

-0.05 percent 0)

For the Director,

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page

0200
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NOTES

S The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

(2) The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation measurements on each of
4 vials

b) gravimetric
c) calibration of SRM 4926D
d) background
e) half life

0.11 percent
0.05 percent
0.29 percent
0.00 percent
0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u, by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

Overall uncertainty reported by EMSL.

(4) The limit of detection for photon-emitting impurities is:

0.08 y s-'g' for energies between 90 and 2700 keV.

Unterweger, M.P., Coursey, B.M., Schima, F.J., and Mann, W.B., Int. J. AppD. Radiat.
Isot.. 34.611 (1980).

This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.

fl20 1



Notebook No. 092/
Continued From Page

INITIAL STANDARD DILUTION RECORD

Isotope:

Activity of Standard Received:

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

.11 uCi

'C5 g

17.A yrs

04cc, (//9

Vendor:

LAL I.D. #:

T Traceable ?

Certificate #:

Receiver's Name:

Date Received:

Ac 99

'las

Z6 4 - I

MQAulEv

Primary Dilution

Balance Verification?: %[i

Diluent Used: f A M U--eW

Decay Corrected Standard Activity (pCa/g): Cj/g 4/ Z,

b. Weight of the Source Transferred (g): 4.9.3.9 9

c: Total diluted weight (g): 49 . 37 9

d: Total Diluted Volume (ml) 49-5 mL

a: Activity of Dilution by Weight (pCi/g) [a * b / c : Q 70 pCi/g

f: F Density of Solution (g/ml) Ic / dj: p,9 q77 7 g/mL

g: Activity of Dilution by Volume (pCi/mL) [e * fl: 9 / 0) pCi/mL Vt. /

h. Dilution Logbook I.D. #: &-A--9 S - 0(2J -1

Prepared By: - 1,A P/eparation Date: -i7/5

Reviewed By: Review Date: 7

Purity/Cross Check Performed By: Check Date: 02n

edDate 0 d- .....

PROJECT
1

Standard Information:

9- >

I
Signed



7d ' - &
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Notebook No.
Continued From Page

SECONDARY/WORKING LEX
STANDARD DILUTION RECORD

Date

I.-.,. if Dilution Source Information

Isotope: g - -3 ______A__S

Parent Barcode Number AcS- _ _ _

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook 1.D. #: a -7.2 -

Balance Verification?: L

Diluent Used: fhl - (Te,

-. L

I-
H
I- -

K;:
I- - -.

Dilution

g/ml

0~ pcilg

Co g

/0 0 g

00 mI

pCi/g

pCi/mi (A ./

7/--0 77-7

* Dilujent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / ci:

f: Activity of Dilution (a * b / d):

Dilution Logbook 1.D. #:

Prepared By: Preparation Date: /-_ 2 3 /_~_

Reviewed By: Review Date: 6Z/2-: /95

'If the diluent remains unchanged from the diluent used for the dilution source. then a weight dilution of a volume unit source
can be performed without a density conversion. If the diluent changes. a weighted proportion density conversion is necessary.

neac and unoefrstooc By

1203

DateSigned Signed



Date:
To:
From:
Project:
Subject:

January 26, 1996 /Idat
Bechtel Hanford Inc. (technical representative) '4 LgJ
A.T. Kearney, Inc. '
10OO-FR-3 Round 8 Groundwater Lro L 1.
Volatiles - Data Package No. LK5893-LAS (50G No. LK5BS9BI

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services (LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sample ID Sample Date Media Validation Analysis-
- - .Level

BOGSF1 11/17/95 Water C CLP Volatiles

BOGSF4 11/17/95 Water C CLP Volatiles

BOGSG6 11/17/95 Water C CLP Volatiles

BOGSG7 11/17/95 Water C CLP Volatiles

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5
provide the following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. Preserved water samples must be
analyzed within 14 days of the date of sample collection.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detected sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

Holding times were met for all samples.

" Instrument Calibration and Tuning

Instrument calibration is performed to establish that the GC/MS instrument is
capable of producing acceptable and reliable analytical data over a range of
concentrations. The initial and continuing calibrations results must meet
validation requirements set by Westinghouse-Hanford (WHC 1992a). An initial
multipoint calibration is performed prior to sample analysis to establish the linear
range of the GC/MS instrument. Continuing calibration checks are performed to
verify that instrument performance is stable and reproducible on a day-to-day
basis.

Instrument calibration and tuning are not evaluated under Level C validation.

" Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the
concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples
at less than ten times the concentration of that analyte found in the associated
blank are qualified as non-detects. If a sample result is less than the CRQL and
is less than five times (or less than ten times for lab contaminants) the highest
associated blank result, the sample result value is raised to the CROL level,
qualified as undetected and flagged "U". Tentatively identified compounds (TIC)
present in the samples and blanks that are within plus or minus 0.06 relative
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retention time units (RRT) of each other are qualified as undetected and flagged
"U" if the sample concentration is less than five times (or less than ten times for
common laboratory contaminants) the highest blank concentration.

All method blank target compound results were acceptable. TIC identifications
were not reviewed since spectral match comparisons could not be made without
the raw data, which is not provided in a summary data package.

Two trip blanks were submitted in this data package. The sample numbers, well
locations and sampling dates for the blanks are as follows:

Sample Number Well Location Sampling Date
BOGSG6 199-F7-1 11/17/95
BOGSG7 199-F5-1 11/17/95

No target compounds were detected in the trip blanks.

* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike analyses are performed in duplicate using five
compounds for which percent recoveries must be within established quality
control limits. If spike recoveries are outside control limits, detected sample
results less than five times the spike concentration are qualified as estimates and
flagged "J". Undetected sample results with spike recoveries outside control
limits are qualified as estimates and flagged "UJ. Sample results greater than
five times the spike concentration require no qualification.

All matrix spike recovery results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the EPA CLP program. When a surrogate
compound recovery is out of the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Undetected compounds with surrogate recoveries
less than the lower control limit are qualified as having an estimated detection
limit and flagged "UJ". Samples with surrogate recoveries less than ten percent
are qualified as estimates and flagged "J" for detects, and rejected and flagged
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"UR" for nondetects. Undetected compounds with surrogate recoveries greater
than the upper control limit require no qualification.

All surrogate recovery results were acceptable.

* Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For water samples analyzed using the CLP SOW, results
must be within established RPD limits. If RPD values are out of specification and
the sample concentration is less than five times the spike concentration, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If RPD values are out of specification and the sample
concentration is greater than five times the spike concentration, no qualification
is required.

All matrix spike/matrix spike duplicate RPDs were acceptable.

Field Split Samples

Two sets of field split samples were submitted to LAS, and to Quanterra
Environmental Services (QES), as shown below:

LAS Samples QES Samples Well Location
BOGSF1 BOGSB1 199-F7-1
BOGSF4 BOGS77 199-F5-1

The results for sample numbers BOGSB1 and BOGS77 are included in summary
data package W0812-QES. The precision of the field split samples results was
assessed by determining the RPD between the sample and the split sample and
comparing the results to the QC criteria. For water samples, if the sample results
are greater than five times the CRQL, the RPD limit is 20%. If the result for one
or both samples is less than five times the CROL but above the CRQL, the RPD
limit is + the CRQL. All field duplicate RPDs were acceptable.
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* System Performance

Internal Standards Performance

The evaluation of the internal standards criteria provide a means to assess the
stability and sensitivity of the GC/MS system on every analysis. Internal
standard area counts must be within the limits of -50% to + 100% of the most
recent standard. The retention time of the internal standard must not vary by
more than +/-30 seconds of the most recent calibration. If area counts for a
particular internal standards are outside the control limits or the relative retention
time shift is greater than plus or minus 30 seconds, all associated sample results
are qualified as estimates and flagged "J" for detects and "UJ" for non-detects.
If area counts and retention times are both outside control limits, all non-detect
sample results associated with that internal standard are rejected and flagged
"UR".

Internal standard performance is not reviewed under Level C validation.

Compound Identification

The identifications of detected compounds are confirmed to investigate the
possibility of false positives or false negatives. If a compound was incorrectly
reported as undetected, the associated result is qualified as detected (no
qualifier) or as an estimate and flagged "J". If retention time and mass spectral
criteria are not met, all associated results are qualified as unusable and flagged
"13". If it is determined that incorrect identifications were made as a result of
cross-contamination or carryover between analyses, then the affected data are
qualified as unusable and flagged "UR/R".

Compound identifications are not reviewed under Level C data validation.

" Detection Levels

Reported analytical detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the CRQL. All reported laboratory detection
levels were at or below the analyte specific CRQL.

" Completeness

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation
and verified for completeness. The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with WHC
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications ( i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000011

SDG: LK5893 REVIEWER: PB DATE: 01/26/96 PAGE I OF I

COMMENTS: No qualifiers assigned

COMPOUND QUALIFIER SAMPLES REASON
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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VOLATILE ORGANIC ANALYSIS, WATER MATRIX, (pg/L)

Project: BECHThL-HANFORD
Laboratory: LOCKHEED
Cast: SDG: LK5893
Sample Number BOGSFI BOGSF4 BOGSG6 BOGSG7 |
Location 199-F7-1 199-F5-1 199-F7-1 199-F5-1 _

Remarks Split Split Trip blank Trip blank
Sample Date 1V17/95 11117/95 11/17/95 117195 I
Analyiis Date 11/27/95 11/27/95 11127195 11/27/95 1
VolatileOrganic Compound CRQL Result 0 Result esult|Q Result Result l Result 0 Result 0 Result Q Result 0 Result Q
Chloromethane 10 10 U 10 U 10 U 10 U
Bromomethane 10 10 U 10 U 10 U 10 U
Vinyl Chloride 10 10 U 10 U 10 U 10U }
Chloroethane 10 10 U 10 U 10 U 10 U _

Metbylene Chloride 10 10 U 10 U 10 U 10 U
Acetone 101 10 U 10 U 10 U 10 U
Carbon Disulfide 10 10 U 10 U 10 U 10 U
|1,-Dichloroethene 10 10 U 10 U 10 U 10 U
,1-Dihloroethane 10 10 U 10 UOU 10 u 10 U

1,2-Dichloroethene (total) 10 10 U 10 U 10|U o10 U
Chloroform 10 10U IOU 10U 10 U
t2-Dichloroethane 10 10 U 101U 10U O 10U
2-Butanone 10 10 U 10|U 10U 10 IU
1,1,1-'richloroethane 10 101 U 10U 10 U 10 U
Carbon Tetrachloride 10 10 U 10 U 10 U 10 U
Bromodichloromethane 10 10 U 10 U 10 U 10 U
l2-Dichloropropane 10 10 U 10 U 10 U 10 U
lis-1,3-Dchloropropene 10 1 10 U 10U 10 U 10 U
Thchloroethene 10 24. 10 U 10 U 10 U
Dibrorochloromethane 10 10 U 10 U 10 U 10U
11,2-Treihloroethane 10 10 U 10 U 10U 10 U
Benzene 10 10 U 10 1 10 U 10 U }
tans-1L3-Dichloropropene 10 10 U 10 U 10 U 10 U
Bromoform 10 10 U 1 OU I 10 U 10 U
4-Methyl-2-pentanone 10 10 U 10 U 10 U 10 U
2-Hexanone 10 10 U 10 U 10 U 10 U
Tetrachloroethene 10 10 U 10 U 10 U 10 U
1,1,2-Tetrachloroethane 10 10 U 10 U 10 U 10 U
Toluene 10 10U IOU lOU IOU }
Chlorobenzenc 10 10 U 10 U 10 U 10U
Etkylbenene 10 10 U 10|U 10 U -
Styreac 10 1OU 10| 10U 10 U--
Xylene (total) 10 10 U 1 10 U 10 U 10 U |

)2;5C //2 6CAz

C
C
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS .Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec.

5.00 (g/ml) ML

0

Lab Sample ID:L5893-13

Lab File ID: D0477

.Date Received:11/21/95

Date Analyzed:11/27/95

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

ID: 0.53(mm)

1.00 (ML)

COMPOUND

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

Q

74-87-3---------Chloromethane 10.
74-83-9---------Bromomethane 10.
75-01-4---------Vinyl Chloride 10.
75-00-3---------Chloroethane 10.
75-09-2---------Methylene Chloride 10.
67-64-1---------Acetone 10.
75-15-0---------Carbon Disulfide 10.
75-35-4---------1,1-Dichloroethene 10.
75-34-3---------1,1-Dichiloroethane 10.
540-59-0--------1,2-Dichloroethene (total) 10.
67-66-3---------Chloroform 10.
107-06-2---------1,2-Dichloroethane 10.
78-93-3---------2-Butanone 10.
71-55-6---------1,1 ,1-Trichloroethane 10.
56-23-5---------Carbon Tetrachloride 10.
75-27-4---------Bromodichloromethane 10.-
_78-87-5---------1,2-DichLoropropane 10.
10061-01-5------cis-1,3-Dichloropropene 10.
79-01-6---------TrichLoroethene 24.
124-48-1--------Dibromochiloromethane 10.
79-00-5---------1,1,2-Trichloroethane 10.1
71-43-2---------Benzene 10.
10061-02-6-------trans-,3-Dichloropropene 10.
75-25-2---------Bromoform 10.
108-10-1--------4-Methyl-2-Pentanone 10.
591-78-6--------2-Hexanone 10.
127-18-4--------Tetrachloroethene 10.
79-34-5---------1,1,2,2-Tetrachloroethane 10.
108-88-3--------Toluene 10.
108-90-7--------Chlorobenzene 10.
100-41-4--------Ethylbenzene 10.
100-42-5--------Styrene 10.
1330-20-7-------Xylenes (total) 10.!

U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U

FORM I - CLP VOA

000014

BOGSF1

3/90

.I



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW .

%. Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

Number TICs Found:

0

ID: 0.53(mm)

1.00 (uL)

0

Lab Sample ID:L5893-13

Lab File ID: D0477

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

CAS NUMBER

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

COMPOUND NAME RT EST. CONC.

FORM I - CLP VOA-TIC
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Q
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec.

5.00 (g/ml) ML

0

Lab Sample ID:L5893-7

Lab File ID: D0475

Date Received:11/21/95

Date Analyzed:11/27/95

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

ID: 0.53(mm)

1.00 (ML)

COMPOUND

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

Q

74-87-3---------Chloromethane
74-83-9---------Bromomethane
75-01-4---------Vinyl Chloride.
75-00-3---------ChLoroethane
75-09-2---------Methylene Chloride
67-64-1---------Acetone
75-15-0---------Carbon Disulfide
75-35-4---------1,1-Dichioroethene
75-34-3---------1,1-Dichloroethane
540-59-0--------1.2-Dichioroethene (total)
67-66-3---------Chloroform
107-06-2--------1,2-Dichloroethane
78-93-3---------2-Butanone
71-55-6---------1,1,1-Trichloroethane
56-23-5---------Carbon Tetrachloride
75-27-4---------Bromodichloromethane
78-87-5---------1,2-Dichloropropane
.10061-01-5------cis-1,3-Dichloropropene
79-01-6---------Trichloroethene
124-48-1--------DibromochLoromethane
79-00-5---------1,1,2-Trichloroethane
71-43-2---------Benzene
10061-02-6------trans-1,3-Dichloropropene
75-25-2---------Bromoform
108-10-1--------4-Methyl-2-Pentanone
591-78-6--------2-Hexanone
127-18-4--------Tetrachloroethene
79-34-5---------1,1,2 ,2-Tetrachloroethane
108-88-3--------Toluene
108-90-7--------Chlorobenzene
100-41-4--------Ethylbenzene
100-42-5--------Styrene
1330-20-7-------Xylenes (total)

FORM I - CLP VOA

000016

BOGSF4

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10-.
10.
10.
10.
10.
10-
10.
10.

U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD
BOGSF4

Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

Number TICs Found:

0

ID: 0.53(mm)

1.00 (uL)

0

Lab Sample ID:L5893-7

Lab File ID: D0475

Date Received:11/21/9S

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

CAS NUMBER

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

COMPOUND NAME RT EST. CONC.

FORM I - CLP VOA-TIC

000017'd

Q
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix:. (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Lab Sample ID:L5893-16

Lab File ID: D0478

Level: (low/med) LOW

% Moisture: not dec.

Date Received:11/21/95

0 Date Analyzed:11/27/95

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

ID: 0.53(mm)

1.00 (ML)

COMPOUND

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

74-87-3---------Chloromethane 10.
74-83-9---------Bromomethane 10.
75-01-4---------Vinyl Chloride . 10.
75-00-3---------Chioroethane 10.
75-09-2---------Methylene Chloride 10.
67-64-1---------Acetone 10.
75-15-0---------Carbon Disulfide 10.
75-35-4---------1,1-Dichloroethene 10.
75-34-3---------1,1-Dichloroethane 10.
540-59-0--------1,2-Dichloroethene (total) 10.
67-66-3---------Chloroform .10.
107-06-2--------1,2-D'chloroethane 10.
78-93-3---------2-Butanone 10.
71-55-6---------1,1,1-Trichloroethane 10.
56-23-5---------Carbon Tetrachloride 10.
75-27-4---------Bromodichloromethane 10.
78-87-5--------1,2-Dichloropropane 10.
10061-01-5-------cis-1,3-Dichloropropene 10.
79-01-6---------TrichLoroethene 10.
124-48-1--------Dibromochloromethane 10.
79-00-5---------1.1,2-Trichloroethane 10.
71-43-2---------Benzene 10.
10061-02-6------trans-1,3-Dichloropropene 10.
75-25-2---------Bromoform 10.
108-10-1--------4-Methyl-2-Pentanone 10.
591-78-6--------2-Hexanone 10.
127-18-4--------Tetrachloroethene 10.
79-34-5---------1,1,2,2-Tetrachloroethane 10.
108-8-3--------Toluene 10.
108-90-7--------Chlorobenzene 10.
100-41-4---------Ethylbenzene 10.
100-42-5--------Styrene 10.
1330-20-7-------Zylenes (total) 10.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

FORM I - CLP VOA

0000O,18

BOGSG6

1.00

1.00 (uL)

Q
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.

Lab Job Name:BECHTEL-HANFORD Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

%.Moisture: not dec. 0

GC Column:RTX502.2 ID: 0.53(mm)

Lab Sample ID:L5893-16

Lab File ID: D0478

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor: 1.00

Soil Extract Volume: 1.00 (uL)

Number TICs Found: 0

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

CAS NUMBER=

1. _ _ _ _ _ _

2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

COMPOUND NAME RT EST. CONC.Q

FORM I - CLP VOA-TIC

BOGSG6

1.00 (uL)

3/90



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Job Name:BECHTEL-HANFORD Contract:

CUSTOMER SAMPLE NO.

BOGSG7

Lab Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med) LOW

% Moisture: not dec.

GC Column:RTX502.2

Soil Extract Volume:

CAS NO.

5.00 (g/ml) ML

0

ID: 0.53(mm)

1.00 (M.)

COMPOUND

Lab Sample ID:L5893-10

Lab File ID: D0476

Date Received:11/21/95

Date Analyzed:11/27/95

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

1.00

1.00 (uL)

Q

74-87-3---------Chloromethane
74-83-9---------Bromomethane
75-01-4---------Vinyl Chloride
75-00-3---------Chioroethane
75-09-2---------Methylene Chloride
67-64-1---------Acetone
75-15-0---------Carbon Disulfide
75-35-4---------1,1-Dichoroethene
75-34-3---------1,1-DichIoroethane
540-59-0--------1,2-Dichioroethene (total)-
67-66-3---------Chloroform
107-06-2--------1,2-Dichlioroethane
78-93-3---------2-Butanone
71-55-6---------1,1,1-Trichloroethane
56-23-5----------Carbon Tetrachloride
75-27-4---------Bromodichloromethane
78-87-5---------1,2-Dichloropropane
10061-01-5------cis-1,3-Dichloropropene
79-01-6----------Trichioroethene
124-48-1---------Dibromochloromethane
79-00-5---------1, 12-Trichoroethane
71-43-2---------Benzene
10061-02-6------trans-1,3-Dichloropropene
75-25-2---------Bromoorm
108-10-1--------4-Methyl-2-Pentanone
591-78-6--------2-Hexanone
127-18-4--------Tetrachioroethene
79-34-5---------1, 1,2,2-Tetrachioroethane
108-88-3---------Toluene
108-90-7--------Chlorobenzene
100-41-4--------Ethylbenzene
100-42-5--------Styrene
1330-20-7-------Xylenes (total)

FORM I - CLP VOA

oooo2

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.7
10.
10.

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U



LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFORD Contract:

- CUSTOMER SAMPLE NO.

BOGSG7

Lab.Code:LAS Case No.: SAS No.: SDG No.:L5893

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/ml) ML

Level: (low/med) LOW

" Moisture: not dec. 0

Lab Sample ID:L5893-10

Lab File ID: D0476

Date Received:11/21/95

Date Analyzed:11/27/95

GC Column:RTX502.2

Soil Extract Volume:

Number TICs Found:

ID: 0.53(mm)

1.00 (uL)

0

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L_

CAS NUMBER-

2..
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

COMPOUND NAME RT EST. CONC.

FORM I - CLP VOA-TIC

000021.

1.00

1.00 (uL)

Q

3/90



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHfEED UARTiNA

January 3, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No:
Quotation No:
Document File No:
BHI Document Control No: 298
SAF No.:
SDG No.:

L5893
Q400000-B
1121596

B96-032
LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4 0 C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.

fB 'I It114

(JOG (1 2t$

S4667a
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Lockheed Analytical Services - Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 1

"I certify that this data package is in compliance with the SOW, both technically and for
corhpleteness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

kmh

cc: Client Services
Document Control

fV3V119

000 024



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-8

SAP: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 5

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituent results for the samples collected
on November 17, 1995 and received at Lockheed Analytical Services on November 21, 1995.
The samples and corresponding laboratory numbers can be found on the Method Blank
Summary Form IV.

Sample Delivery Group Number: L5893

Login Number: L5893

Analytical Batch 112795-8260 D1 (water)

Holding Times

The samples were analyzed within holding time on November 27, 1995.

Instrument Tunes, Initial and Continuing Calibrations

All instrument tunes, initial and continuing calibrations were within QC criteria.

Surrogate Recoveries

Surrogate recoveries were within QC limits for all samples.

Method Blank Results

Target compounds and tentatively identified compounds (TICs) were not detected in the
method blank.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

Note: Sample BOGSG6 (L5893-16) was the native sample used for the MS and MSD
analyzed in this analytical batch.

Compound recoveries were within QC limits in L5893-16MS and L5893-16MSD. The relative
percent differences (RPDs) between the MS and MSD recoveries were within QC limits.

000025



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 6

Internal Standard Results

All internal standard area counts and retention times were within QC limits for all samples.

Sample Results

Target compounds were not detected in the associated client samples except in sample
BOGSF1 (L5893-13). TICs were not detected in the associated client samples.

Prepared By: Lydia M. Coleman December 27, 1995

000 (JZ
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (InOl)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Labrator y l, CIen C &lct*R1cMive Due
Sampleu ra Numbr t I bt atR Dat

L5893-1
TEMP 4 "SAF
Location: 157
Water 1

L5893-2
TEMP 4 "SAF
Location: 157
Water 1

L5893-3
TEMP 4
Location: 157
Water
Water

L5893-4
TEMP 4
Location:
Water
Water

BOGSF4
# B96-032"

S SCREENING

BOGSF1
# B96-032"

S SCREENING

BOGSF4
"SAF # B96-032"

1 S
I S

CLP FURNACE
CLP ICP

BOGSF1
"SAF # B96-032"

157
1 S CLP FURNACE
1 S CLP ICP

17-NOV-95 21-NOV-95 26-DEC-95

Hold:15-MAY-96

17-NOV-95 21-NOV-95

Hold:15-MAY-96

17-NOV-95

Hold:15-MAY-96
Hold:15-MAY-96

17-NOV-95

21-NOV-95

21-NOV-95

26-DEC-95

26-DEC-9E

26-DEC-9S

Hold:15-MAY-96
Hold:15-MAY-96

L5893-5
TEMP 4 "SAF
Location: 157
Water
Water
Water
Water
Water
Water

BOGSF4
# B96-032"

1 S
1 S
I S
1 S
I S
1 S

300.0 CHLORIDE
300.0 FLUORIDE
300.0 NITRATE
300.0 NITRITE
300.0 PHOSPHATE
300.0 SULFATE

17-NOV-95 21-NOV-95

Hold:15-DEC-95
Hold:15-DEC-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:15-DEC-95

L5893-6
TEMP 4

BOGSF1
"SAF # B96-032"

Location: 157
Water I S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 -S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

17-NOV-95 21-NOV-95 26-DEC-9

-Hold:15-DEC-95
Hold:15-DEC-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:19-NOV-95
Hold:15-DEC-95

Page 1

(J~t) 27 104

26-DEC-9:



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laborattfy Clinte Co1ect Receive Due
Sample..Number .....a.p Le .umbr. Date Dt .. p ate

L5893-7
TEMP 4 "SAF
Location: 157
Water 1

BOGSF4
# B96-032"

S CLP 3/90 VOLATILES

17-NOV-95 21-NOV-95

Hold:01-DEC-95

L5893-8
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157

L5893-9
TEMP 4 "SAF
Location: 157

L5893-10
TEMP 4

BOGSF4
# B96-032"

BOGSG7
"SAF # B96-032"

Location: 157
Water 1 S CLP 3/90 VOLATILES

17-NOV-95 21-NOV-95

17-NOV-95

17-NOV-95

21-NOV-95

21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Hold:01-DEC-95

L5893-11
TEMP 4

BOGSG7
"SAF # B96-032"

Location: 157

L5893-12
TEMP 4 "SAF
Location: 157

L5893-1-3
TEMP 4

BOGSG7
# B96-032"

BOGSFI
"SAF # B96-032"

Location: 157
Water 1 S CLP 3/90 VOLATILES

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-9

26-DEC-9!

26-DEC-9'

Hold:01-DEC-95

L5893-14
TEMP 4 "SAF
Location: 157

L5893-15
TEMP 4 "SAF
Location: 157

BOGSF1
# B96-032"

BOGSF1
# B96-032"

L5893-16 BOGSG6
TEMP 4 "SAF # B96-032"
Location: 157
Water 1 S CLP 3/90 VOLATILES

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

* 17-NOV-95

Hold:01-DEC-95

21-NOV-95

26-DEC-9

26-DEC-S

26-DEC-

Page 2

0000J
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in0l)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Sampl b Sample btatei P Date~~~piqap1. tgNuberALk:&

L5893-17
TEMP 4 "SAF
Location: 157

L5893-18
TEMP 4

BOGSG6
# B96-032"

BOGSG6
"SAF # B96-032"

Location: 157

L5893-19
TEMP 4

BOGSF4
"SAF # B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-95

Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:15-MAY-96
Water 1 S SR-90 LAL-0196 Hold:15-MAY-96

L5893-20
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157

L5893-21
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157

L5893-22
TEMP 4

BOGSF4
"SAF # B96-032"

Location: 157

L5893-23 BOGSF4
TEMP 4 "SAF # B96-032"
Location: 157

L5893-24
TEMP 4 "S
Location: 1
Water
Water

AF
57

BOGSF1
# B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-95

26-DEC-95

26-DEC-9E

26-DEC-9E

26-DEC-9.

1 S GR ALP/BETA LAL-0060 Hold:15-MAY-96
1 S SR-90 LAL-0196 Hold:15-MAY-96

L5893-25
TEMP 4

BOGSF1
"SAF # B96-032"

Location: 157

L5893-26
TEMP 4 "SAF
Location: 157

BOGSF1
# B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

Page -3

26-DEC-9

26-DEC-9
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Nov 21 1995, 02:41 pm

Login Number: L5893
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Labotoryt ~iehntx Colet eceive D Xue
SrmpleiNumber ~pp N bert atg wDte Pw $Date

L5893-27 BOGSF1
TEMP 4 "SAF # B96-032"
Location: 157

- L5893-28
TEMP 4

BOGSF1
"SAF # B96-032"

Location: 157

L5893-29
TEMP 4

BOGSF4
"SAF # B96-032"

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

17-NOV-95 21-NOV-95

26-DEC-9S

26-DEC-9F

26-DEC-9'

Location: 157
Water 1 S C-14 LAL-0209 Hold:15-MAY-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:15-MAY-96

L5893-30
- TEMP 4 "S
Location: 1
Water
Water

AF
57

17-NOV-95BOGSF1
# B96-032"

21-NOV-95 26-DEC-9

1 S C-14 LAL-0209 Hold:15-MAY-96
1 S TRITIUM(H3) LAL-0066 Hold:15-MAY-96

L5893-31
TEMP 4 "SAF
Location: 157
Filt H20 15
Filt H20 15

BOGSF5
# B96-032"

S CLP FURNACE
S CLP ICP

17-NOV-95

Hold:15-MAY-96
Hold:15-MAY-96

21-NOV-95 26-DEC-9

L5893-32
TEMP 4

BOGSF2
"SAF # B96-032"

Location: 157
Filt H20 15
Filt H20 15

L589.3-33
Location:
Water
Water
Water
Water

S CLP FURNACE
S CLP ICP

REPORT TYPE

17-NOV-95 21-NOV-95 26-DEC-S

Hold:15-MAY-96
Hold:15-MAY-96

21-NOV-95 21-NOV-95

1 S EDD - DISK DEL.
1 S GCMS2
1 S. INORG TYPE 2 RPT +
1 S RAD RPT TYPE 2

Page A

Signature:

Date: /A-DI-9's
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Page _ of _

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES Data Turnaround
Data Turnaround

Coll Company Contact Telephone

T - . Bob Raidl (509) 372-9641 2 Normal

Project Designation Sampling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F 896-032

Ice Chest No. Field Logbook No. Method of Shipment

5-T77  H'ew F:; - /iO791 Federal Express

Shipped To OlIsite Property No. Bill of Lading/Air Bill No.
Lockheed JM l/ir W/;b,/4, wg1,- -0- -f - 09 *A ler t (/41 f )I 41H
Possible Sample Hazards/Remarks Preservation HNO, Cool 4-C HCI HNO3 Cool 40 C Cool 40C HNOs

Type of Container PIG PIG Gs PIG G PIG P/G

No. of Container(s) 1 1 3 5 1 1 1

Special Handling and/or Storage Volume
Maintain samples between 20C and 86C. i. SOOmL 40ml. IL 1L 20mL 1L

CP tls. Anso.sIlC. VOA-TCL Gross Tritium, Activity lcPmetals.
TAL AA -F. i. O.. Alpha, C-14 Scan tAsA
M0.11s-As. PD.. NO., Metals.As,

SAMPLE ANALYSIS Pf. NO,. Gross Pt.
unamilted) Beta, IFtersd)

Sr-90

Sample No. Matrix' Date Sampled Time Sampled

BOGSF4 W 1I-ic 125 .ik 5

BOGSFS W Ij -) It z- / 2 .

o 0&F riij44 te__ _r IA 10i__

SPECIAL INSTRUCTIONS M'r"

CHAIN OF POSSESSION - Sign/Print Names Sample analysis for Pos NO, and NO by EPA 300.0 is being requested for s - S.

Relinquished By . Date/Time do R iv 4.c - Date/Time/r" information only. The ERC Contractor acknowledges that the 48-hour holding S rem

~. - time will not be met. St - Sli.4

D e Pg i-ecw 4By Date/Time 04"6 The Activity Scan is for all samples listed on this chain of custody. A At

.'-/; / '4 h$ t'au,'174j i//lo/0 *s Ocun Soiio
-da

t  Dae/im DL - 2vn t

Reli~n'shsd By Date/Time 0350 ReceiveDatTimL

W: W.M

elinqul By Date/Time Received By Date/Time V . ......ioi
- Othe

LABORATORY Received Title Date/Time

SECTION C - - \Vtl

FINAL SAMPLE Disposal Method Date"TimeDisposed By



Page 1 of

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

______________________________________________ CPriority
Cole tor Company Contact Telephone 0 Normal

\/Bob Raidl (5091 372-9641

Project Designation Sampling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F 896-032

Ice Chest No. Field Logbook No. Method of Shipment

e. U aut -- Y Federal Express

Shipped To Olfsite Property No. Bill of LadinglAir Bill No.

Lockheed - kr ll/okf L k cld Q 0q *A,?- 9 ( s- 14/f, ' 75r
Possible Sample Hazards/Remarks Preservation . HNO, Cool 4"C HCI HNO, Cool 4-C Cool 4C HNO,

Type of Container PIG .PG Gs PIG G PIG PIG

No. of Container(s). I 1 3 5 1 1 1

Special Handling and/or Storage - Volume
Maintain samples between 20C and 60C. 1L 500mt- 40mL 1L 1L 20mL 1L

ICPM.tls. Anionsl ICI VOA-TCL Gross Tritium, Activity ICP Metals.
TAL. AA -F, C1. SO, Alpha, C-14 Scan TAL AA
Miat-As,. PO.. NO,. Mts-lAs. -

SAMPLE ANALYSIS Pb. NO,. Gross Pb.
Unfamtsrdl Beta. (FIteredI

Sr-90

Sample No. Matrix' Date Sampled Time Sampled

80 GSF W I / 7 I- I C tC 73 /*-

BOGSF2 /p . W 1/ .- ef - 1C5

eelr*80&S6 5_ _ 5T_ __ 6/A _ t& ) _ _

_____' _&$fr ± itir - _ 'V' _ _

SPECIAL INSTRUCTIONS M"'.'

CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO4, No,, and NO, by EPA 300.0 is being requested for s . soA

Relinquished By Date/Time a y ;C Date/Time /yo5 information only. The ERC Contractor acknowledges that the 48-hour holding SE , Smero

R 2. ..~ i-f45Vr time will not be met. - SLWef lh 4 11.1 St - wlatgr

a C, Dat i a o v- ceived By Date/Time OitO The Activity Scan is for all samples listed on this chain of custody. il
L i -l l i OS - Drum sos

.9 Dim 7 Dru Liq.alin 'shed By Date/Time 41U Received 8V " ate/Time A' - A, d

elinquish y batelTime Received By Date/Time L L
Y V . v Ott......

I I~x .- 011

LABORATORY Received By Title Daje/Tima

SECTION A A Sk-> h 11- 1 t r
FINAL SAMPLE Disposal Method Disposed By - Date/Time



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

I
1.
I
I

000034

VALIDATION A. B D E
LEVEL:

PROJECT: In(-T -- DATA PACKAGE:

VALIDATOR: ?9r% LAB: Lock ka A DATE: ) J q
CASE: SDG: W LK 5V3'

ANALYSES PERFORMED
$ CL? vowdIes 0 SW-846 8240 0 sw-840 8260 cl 0 9s846 0270 0 SW-846

(cap column) (packod cakmn) Senvotaes (cap column) (poked Column)

o0 0 0 o 0

SAMPLES/MATRIX 4uo1An S Ip f ABn,!:( BSC,<;gq 8ao, 13)

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . .... No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . No N/A

Comments: NHfnijc 24 p AOXniit c m O lrn4mnofn



WHC-SD-EN-SPP-002, Rev. 2

SC/MS ORGANIC DATA VALIDATION CHECKLIST

3. INSTRUMENT TUNING AND CALIBRATION

Is the GC/MS tuning/performance check acceptable? . . . . . . . Yes

Are initial calibrations acceptable? . . . . . . . . . . . . . Yes

Are continuing calibrations acceptable? . . . . . . . . . . . . Yes

Comments:

No

No

No (N))

4. BLANKS
Were laboratory blanks analyzed? . . . . . . . . . . . . . .. No N/A
Are laboratory blank results acceptable? .... . . . . . . . . . No N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . No N/A
Are field/trip blank results acceptable? . . . . . . . . . . . No N/A
Comments: Arm Jaf oo

5. ACCURACY

Were surrogates/System Monitoring Compounds analyzed? . . . . . No N/A

Are surrogate/System Monitoring Compound recoveries acceptable?6Z No N/A

Were MS/MSD samples analyzed? . . . . . . . . . . . . . . . . .( ) No N/A

Are MS/MSD results acceptable? . . . . . . . . . . . . . . . . (5R) No N/A

Comments:
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WHC-SD-EN-SPP-OO2, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

6. PRECISION

Are MS/MSD RPD values acceptable? . . . . . . . . . . . . . . . No N/A

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No .

Are field split RPD values acceptable?.. . . . . . . . . . . . jj No N/A

Conments: L AS QEL
WGSI:4 Sogps7
Ro rG5I Rm s;R

7. SYSTEM PERFORMANCE

Were internal standards analyzed? . . . . . . . . . . . . . . . Yes

Are internal standard areas acceptable? . . . . . . . . . . . . Yes

Are internal standard retention times acceptable? . . . . . . . Yes

Comments:

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? . . . . . . . . . . . . Yes

Is compound quantitation acceptable? . . . . . . . . . . . . . Yes

Comments:

9. REPORTED RESULTS AND QUANTITATION LIMITS
Are results reported for all requested analyses? . . . . . . .
Are all results supported in the raw data? . . . . . . . . . . Yes

Do results meet the CRQLs? . . . . . . . . . . . . . . . . . .
Has the laboratory properly identified and coded all TIC? . . . Yes

Comments:

No

No

No

No

No

No
No
No

No

N/A

N/A

$/-ououJ6



Date:
To:
From:
Project:
Subject:

January 26, 1996V
Bechtel Hanford Inc. (technical representative) i L-og In
A.T. Kearney, Inc.
1 OO-FR-3 Round a Groundwatert
Wet Chemistry - Data Package No. LK5893-LAS (SDG No. LK5893)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services (LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sample ID Sample Date Media Validation Analysis
Level

BOGSF1 11/17/95 Water C See Notes 1 and 2

BOGSF4 11/17/95 Water C See Notes 1 and 2

Note 1. Requested Method: EPA 300.0 for chloride, fluoride, nitrate, nitrite, sulfate
and orthophosphate.

Note 2. Nitrate, nitrite and orthophosphate were analyzed 'for information only' per
VSR-B96-01 1.

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5
provide the following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times are assessed to ascertain whether the holding time
requirements have been met by the laboratory. The holding time requirements
are 28 days for chloride, fluoride and sulfate and two (2) days for nitrate, nitrite
and orthophosphate.
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If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
times the limit, all associated detectable sample results are qualified as estimates
and flagged "J" and all non-detects are rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all
nitrate results (all detects) were qualfied as estimates and flagged "J".

Due to the holding time being exceeded by greater than twice the limit, all nitrite
and orthophosphate results (all non-detects) were rejected and flagged "UR".

Holding times were met for all other analytes.

Instrument Calibration

Instrument calibration is performed to establish that the instrument is capable of
producing acceptable and reliable analytical data over a range of concentrations.
The initial and continuing calibrations are performed according to the associated
EPA Methods and all results must meet validation requirements set by
Westinghouse Hanford Company (WHC 1992a). At least one blank and three
standards are used to establish the instrument calibrations prior to sample
analysis and the correlation must be greater than or equal to 0.995. Continuing
calibration checks are performed to verify that instrument performance is stable
and reproducible on a day-to-day basis.

Instrument calibration is not evaluated under Level C validation.

* Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank
results must fall below the CRQL to be acceptable.

All method blank results were acceptable.
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e Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finally, for samples with a spike
recovery greater than 125% and a sample result less than the IDL, no
qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Sample

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed
with every group of samples which have been prepared together.

The performance criteria for solid LCS samples are established through
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an
independent commercial supplier). If the LCS recoveries are outside the control
limit and the sample result is greater that the IDL, all sample results must be
qualified as estimates and flagged "J". If the LCS recoveries are less than the
control limit and the sample result is less than the IDL, all sample results must be
flagged "UJ". If the LCS recoveries are greater than the control limits and the
sample result is less than the IDL, then no qualification is necessary.

The performance criteria for aqueous LCS samples are percent recoveries
between 80% and 120%. Samples with LCS recoveries of less than 50% are
rejected and flagged "UR/R". Samples with LCS recoveries between 50% and
79% and a sample value below the IDL are qualified as estimates and flagged
"UJ". If the LCS recovery is greater than 120% or between 50% and 79% and
the sample value above the IDL, the result is qualified as an estimate and flagged
"J". For LCS recoveries greater than 120% and a sample value below IDL, no
qualification is necessary.

LCS results are not evaluated under Level C validation.
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o Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. For solid samples, results must be within RPD limits
of plus or minus 35%. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated "J" for detects, "UJ" for non-detects. If RPD values
are plus or minus two times the CRDL and the sample concentration is less than
five times the CRDL, all associated sample results are qualified as estimated and
flagged "J" for detects and "UJ" for non-detects.

The performance criteria for aqueous laboratory duplicates are an RPD less than
20% for positive sample results greater than five times the CRDL and plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J".

All laboratory duplicate results were acceptable.

Field Split Samples

Two split sample pairs were submitted to LAS as shown below:

Sample Number Split Sample Number Well Location

BOGSB1 (QES) BOGSF1 (LAS) 199-F7-1
BOGS77(QES) BOGSF4(LAS) 199-F5-1

Samples BOGSB1 and BOGS77 were analyzed by Quanterra Environmental
Services (QES) and reported with SDG W0812-QES. The split sample results
were compared using the validation guidelines for determining the RPD between
a sample and its duplicate. The RPD for the fluoride results in split sample pair
BOGSB1/BOGSF1 was outside QC limits. Under WHC guidelines, no qualification
is required. All other results fell within control limits.

* Detection Levels

Reported analytical detection levels are compared against CRQLs to ensure that
laboratory detection levels meet the required criteria. All reported laboratory
detection levels were below the analyte specific CRQL.
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* Completeness

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation
and verified for completeness. The completion rate was 67%.

MAJOR DEFICIENCIES

Due to exceeded holding times, the nitrite and orthophosphate results for all
samples were rejected and flagged "UR". Rejected data are unusable and should
not be reported.

MINOR DEFICIENCIES

Due to exceeded holding times, the nitrate results in all samples were qualified as
estimates and flagged "J". Data flagged "J" indicates that the associated
concentration is an estimate, but under WHC guidelines, the data may be usable
for decision-making purposes.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington,
D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.
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EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October
1993.

WHC, 1992b, Data Validation Procedure for Radiological Analyses,
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993.

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, U.S. Environmental Protection Agency, Washington,
D.C.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
procedures are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

JoooiX)

SDG: LK5893 REVIEWER: RBC DATE: 01/26/96 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Nitrate J BOGSF1, BOGSF4 Exceeded holding
time

Nitrite UR BOGSF1, BOGSF4 Exceeded holding
time

Orthophosphate UR BOGSF1, BOGSF4 Exceeded holding
time



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/1)

Project: BECHTEL-HANFORD
Laboratory: Lockheed
Case ISDG: LK5893
Sample Number BOGSFI BOGSF4
Location 199-F7-1 199-F5-1
Remarks |§2pIt . Sp!it
Sample Date 11/17/95 11/17/95 |
General Chemistry CRDL Result Q Result Q Result 10 Result Q Result IQ Result 0 Result 0 Result 0 Result Q Result 0
Chloride 0.1 is. 2.1
Fluoride 0.1 0.41 0.073
Nitrate-N 0.1 21. J 3.3 J
Nitite-N 0.1 <0.002 US <0.002 UR
Orthophosphate 0.1 <0.020 UR <0.020 UN
Sulfate 0.1 72. 31.

/4-C
/ 17(19

C
C

C

I:

Page__1 of_1



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGSF1 jDate Collected: 17-NOV-95

Matrix: Water IDate Received: 21-NOV-95

IPercent Solids: N/A

Cn tuent Units Method Result Project Date LAS LAS
Ltin Qualifier(s) Antyzed BatchjID SanpteriU

Chloride mg/L 300.0 15. 0.020 28-NOV-95 30612 L5893-6

Fluoride mg/L 300.0 0.41 0.10 08-DEC-95 30613 L5893-6

Nitrate-N mg/L 300.0 21. 0.020 28-NOV-95 30614 L5893-6

Nitrite-N mg/L 300.0 < 0.002 0.010 U 28-NOV-95 30615 L5893-6

Ortho Phosphate mg/L 300.0 < 0.020 0.10 up, 08-DEC-95 30616 L5893-6

Sulfate mg/L 300.0 72. 0.10 28-NOV-95 30617 L5893-6

-71H
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGSF4 Date Collected: 17-NOV-95

Matrix: Water IDate Received: 21-NOV-95

IPercent Solids: N/A

Constituent Units Xethod Result P eata Date LAS LAS

timit

Chloride mg/L 300.0 2.1 0.020 28-NOV-95 30612 L5893-5

Fluoride mg/L 300.0 0.073 0.10 08-DEC-95 30613 L5893-5

Nitrate- mg/L 300.0 3.3 0.020 28-NOV-95 30614 L5893-5

Nitrite-N mg/L 300.0 < 0.002 0.010 U9 28-NOV-95 30615 L5893-5

Ortho Phosphate mg/L 300.0 < 0.020 0.10 U, 08-DEC-95 30616 L5893-5

Sulfate mg/L 300.0 31. 0.10 28-NOV-95 30617 L5893-5

r2 C
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

000015



Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARTIN

January 3, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No:
Quotation No:
Document File No:
BHI Document Control No: 298
SAF No.:
SDG No.:

L5893
Q400000-B
1121596

896-032
LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4 0 C. Sample containers received agree with
the chain-of--custody documentation. Sample containers were received intact. Samples

designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all

events that occurred during sample preparation, analysis, and data review specific to the

samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.

(o'016

ggya
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Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 1

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

kmh

cc: Client Services
Document Control

(O() 017
__0_1



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAFP B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements
" Two water samples were received for LK5893 and analyzed in batch 1121 bh for

selected analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOGSF4 L5893-5 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate, Sulfate

Holding Time Requirements
* All samples were analyzed within the method-specific holding time with the exception

of Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and Orthophosphate which were
received outside of holding time. The associated samples are flagged with an "H".

Method Blanks
* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
* All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

December 15, 1995
Date

Qo(J -11



Page 1 of I

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

Colleptor Company Contact Telephone E Priority

-26 / Flr\4e, Bob Raidl (509)372-9641 Normal

Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F 896-032
Ice Chest No. Field Logbook No. Method of Shipment

51g , e - -/,c-9y Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.

Lockheed 4A-kl/:/4g 1, U2'AQ W- 1 9 &(_0_ -N kr'i1to/f a1 "6L:& 1
Possible Sample Hazards/Remarks Preservation HNOs Cool 4*C HCI HNOs Cool 4-C Cool 4-C HNOs

Type of Container PIG PIG Gs P/G G PIG P/G

No. of Container(s) 1 1 3 s 1 1 1

Special Handling and/or Storage ' Volume
Maintain samples between 20C and 6CC. Volume 11. 500mL 40mL 1L IL 20mL. 11L

ICP Motels. Anions ItCI VOA-TCL Gross Tritium, Activity ICP Metals-
TAL. AA -F. 0. SO,. Alpha C-14 Scan TAL. AA
Metals-As, PO,, NO,, MetalsA.

SAMPLE ANALYSIS Pb. NO,. Gross Pb.
Unfiltered) Beta, fFatered)

Sr-90

Sample No. Matrix' Date Sampled Time Sampled

BOGSFI W I_ _ _ ), IT) j,5x

BOGSF2 ' o,1' W It .-7 X _ _ _ __c_ -

SPECIAL INSTRUCTIONS Ma.rix
CHAIN OF POSSESSION Sign/Print Names Sample analysis for P04, NO., and NO 3 by EPA 300.0 is being requested for S -. .

Relinquished By Date/Time R ye y c. Dow/Time /yo5 information only. The ERC Contractor acknowledges that the 48-hour holding SE -SWde,

time will not be met. SO -SLud
Date im ~ , -W * Water .

e Date ime 6 Ib eceived By Dale/Time 0200 The Activity Scan is for all samples listed on this chain of custody. A A

elin shed By Date/Time 41u Received y Date/Time D1- Duioas
T * Tissue

elinquish y ate/Time Received By Date/Time u

X *Other

-- LABORATORY Received By Title Da eTime
SECTION ,A4LAt\ S - \ C Ill., (L l2[' i'

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION



Page of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES 3 Yata Turnaround

Data Turnaround
. - [0 Priority

Coll Company Contact Telephone U Normal

/ ,% Peh, Bob Raidl (509) 372-9641 Normal

Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032

Ice Chest No. Field Logbook No. Method of Shipment

5e, Hper F:/ / Federal Express

Shipped To Ofisite Property No. Bill of Lading/Air Bill No.
Lockheed M r u/Kwn , / -0- 1-C6H - d1 _NA__ r Li(IA l'r V '1&A'4 -9
Possible Sample Hazards/Remarks Preservation HNO, Cool 4-C HCI HNO, Cool 4"C Cool 4-C HNO,

Type of Container PIG PIG Gs PIG G P/G PIG

No. of Container(s) 1 1 3 5 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 20C and 60C. 11. 5OOmL 40mL IL 1L 20mL 1L

ICP Metals. Anions tIC) VOA-TCL Gross Tritium, Activity ICP Mets.
TAt. AA -F. Cl. SO'. Alpha, C-14 Soan TAL. AA
Metals-As, PO4. NO,. M.W.-As,

SAMPLE ANALYSIS Pb. NO, Gross Pb.
(Unfilleredi Beta. (Fatered)

Sr-90

Sample No. Matrix Date Sampled Time Sampled

BOGSF4 W j
BOGSFS W - 2

SPECIAL INSTRUCTIONS ..'.e
CHAIN OF POSSESSION Sign/Print Names Sample analysis for P0 4, NO7, and NO, by EPA 300.0 is being requested for S . Se

Relinquished By Date/Time s7XRe iv .- Date/Time/ information only. The ERC Contractor acknowledges that the 48-hour holding SE s dimeni

-: le-' time will not be met. S t i*
I.,.- W -tal,

B Da e me Og 4eiwe By Date/Time tQlOC The Activity Scan is for all samples listed on this chain of custody i
-CJAU / ,kl n'ir i/ it 'lq i Os - Oun Solds

Relinquished By Date/Time 5o Received y Date/Time DL "Du. t.QidT Tissue
W]:* wpe

elinqui y Dote/Time Received By Date/Time V tiei.id
x - oiie,

LABORATORY Received Title Date/Time

SECTION .. A- I 1 A l)$

FINAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: / ci- ER- DATA PACKAGE: L\c5s ~t

VALIDATOR: 6C LAB: L-ocrl ccI DATE: \ I I'? CL

CASE: SDG: L 5 ' ' - -

ANALYSES PERFORMED

AntonnSlc 0 TOC 0 TOX U TPH-412.1 OR and Ge..e Ajkolinity

O Ammonia 0 BODICOD 0 Chloride chromiu-VI 0 pH 0 NO/NO,

o Sulfato 0 TDS 0 TKN 0 Phosphe 0 C

0 0 0

SAMPLES/MATRIX

T30 ,SQ F (sjldn= z o ,s7-7
DC,5 5L Cs0 CI

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . .. . . No N/A

Is a case narrative present? .. . . . . . .. e.. . . .s. . . Y No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes N/A

Comments: 4-rclt I nXfyt<-- Loou--e 0 r- )

-A-a c

()U( 24 02



WHC-SD-EN-SPP-002. Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes

Are initial calibration results acceptable? . . . . . . . . . . Yes

Was a 'calibration check performed for all applicable analyses? Yes

Are calibration check results acceptable? . . . . . . . . . . . Yes

Comdents:

No Q/A
No N/A
No A

N N/ANo I)

4. BlANKS
Were laborAtory blanks analyzed? . . . . . . . . . . . . . . .. No N/A

Are laboratory blank results acceptable? . . . . . . . . . . . . . No N/A
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes & N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes No ____

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? . . . . s No N/A
Are spike recoveries acceptable? . . . . . . . . . . . . . . . No N/A
Were LCS analyses performed at the required frequency? . . . . Yes No A
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N

Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? .  . . . . . . . . . . . . . No

Are laboratory duplicate sample RPD values acceptable? . . . . No

Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No
Are field split RPD values acceptable? . . . . . . . ... . . . Yes

N/A
N/A

,!/A)
N/A

0J0002o



WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments: ?>OCnS Vt1/81 F(uov'J. t Koc fL b0 - >0.1

7. ANALYTE QUANTITATION
Was analyte quantitation performed properly? . . . . . . . . . Yes
Comments:

No /

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . .
Are results supported in the raw data? . . . . . . . . . . . . Yes
Are results calculated properly? . . . . . . . . . . . . . . . Yes

Do results meet the CRDLs? . . . . . . . . . . . . . . . . ..
Comments:

No N/A

No

No N/A
No N/A
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HOLDING TIME SUMMARY

SCG: L\< EN VALIDATOR: k C DATE: /7/6 PAGEL0F__ _
COMMENTS: ____________ ______

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

.'>fiSLL ktk-r4-t \lb1195 ____/_ /_____ U

'Bo_ (U 1k.

- _____

t
C
1&
CA

S
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CA
0
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JANvs
Date: January 26, 1996
To: Bechtel Hanford Company (technical representative) LO
From: A.T. Kearney, Inc.
Project: 100-FR-3 Round 8 Groundwater ,oSy
Subject: Inorganics - Data Package No. LK5893-LAS (SDG No. LK5893)-

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services (LAS). A list of samples
validated along' with the analyses reported and the method of analysis is provided
in the following table. Per SAF No. B96-032, arsenic and lead were to be analyzed
by GFAA. All inorganic analytes in SDG No. LK5893 were instead analyzed by
ICP-MS.

Sample ID Sample Date Media Validation Analysis
Level

BOGSF1 11/17/95 Water C See Note 1

BOGSF2 11/17/95 Water C See Note 1

BOGSF4 11/17/95 Water C See Note 1

BOGSF5 11/17/95 Water C See Note 1

Note 1. Requested Method: CLP/ICP metals, CLP/GFAA arsenic and lead

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992a). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times for ICP metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Samples must be analyzed within six months for all
ICP metals.

Holding time requirements for all analytes were met.

* Blanks

Calibration Blanks

A calibration blank must be analyzed immediately after every initial and
continuing calibration verification. The blank must be analyzed at the beginning
of the run and after the last analytical sample. In the case of positive blank
results, samples with digestate concentrations (in ug/L) of less than five times
the highest amount found in any of the associated blanks have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank value do not require
qualification.

In the case of negative calibration blank results, if the absolute value of any
calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects
are qualified as estimates and flagged "UJ", and all positive results within two
times the absolute value of the blank result are qualified as estimates and
flagged "J". The qualification is applied only to results generated between the
associated unacceptable calibration blank and the nearest acceptable blank.

Level C validation does not include the review of data based on calibration
blanks.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations (in ug/L) less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
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Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all non-detects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of a positive preparation blank result, the aluminum result
for sample number BOGSF4 has been flagged "U".

Due to the presence of a positive preparation blank result, the iron results for
sample numbers BOGSF1 and BOGSF4 have been flagged "U".

Due to the presence of a positive preparation blank result, the zinc results for
sample numbers BOGSF1 and BOGSF4 have been flagged "U".

All other preparation blanks results were acceptable.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finally, for samples with a spike
recovery greater than 125% and a sample result less than the IDL, no
qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be digested or distilled and analyzed with every
group of samples which have been prepared together. The performance criteria
for solid LCS samples are established through interlaboratory studies coordinated
by a certifying agency (e.g., EPA or an independent commercial supplier).
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One liquid LCS is digested and analyzed for each sample batch that contains
water samples. The results are compared against the control limit of 80-120%
as required by the WHC data validation guidelines (WHC 1992a).

Level C validation does not require the qualification of data based on laboratory
control sample results.

* Precision

Laboratory Duplicate Samples

The laboratory duplicate result measures the precision of the method by
measuring a second aliquot of the sample that is treated the same way as the
original. Samples whose precision fell outside the quality control requirements
were qualified as estimates and flagged "J".

All laboratory duplicate recovery results were acceptable.

ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to the sample matrix. If the sample
concentration is greater than or equal to 50 times the IDL for an analyte and the
%D is greater than 10%, the associated data is qualified as an estimate and
flagged "J".

Level C validation does not require the qualification of data based on serial
dilution results.

Field Split Samples

Four sets of field split samples were submitted to LAS and QES as shown
below:

Sample Number Split Sample No. Well Location

BOGSB1 (QES) BOGSF1 (LAS) 1 99-F7-1
BOGSB2(QES) BOGSF2(LAS) 199-F7-1
BOGS77(QES) BOGSF4(LAS) 199-F5-1
BOGS78(QES) BOGSFB(LAS) 199-F5-1

Samples BOGSB1, BOGSB2, BOGS77 and BOGS78 were analyzed by Quanterra
Environmental Services (QES) and reported with SDG W081 2-QES. The split
sample results were compared using the validation guidelines for determining the
RPD between a sample and its duplicate. All results fell within the required
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control limits. Per SAF No. B96-032, arsenic and lead were to be analyzed by
GFAA. Arsenic and lead in SDG No. LK5893 were instead analyzed by ICP-MS
while all arsenic and lead samples analyzed by QES were analyzed by GFAA.

" Detection Levels

Reported detection levels are compared against CRDLs to ensure that laboratory
detection levels meet the required criteria. All reported laboratory detection
levels were above the analyte specific CRDL.

* Completeness

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor positive preparation blank contamination was reported for three analytes.
All results were flagged accordingly. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.
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EPA, 1 988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
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Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.

WHC, 1 992b, Data Validation Procedure for Radiological Analyses,
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
guidelines are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: REVIEWER: DATE:01/26/96 PAGE 1 OF 1
LK5893 RJS

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Aluminum U BOGSF4 Positive preparation
blank result

Iron U BOGSF1, BOGSF4 Positive preparation
blank result

Zinc U BOGSF1, BOGSF4 Positive preparation
blank result

00 00-20



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, WATER MATRIX, (ug/L)

IProject: BECHTEL-HANFORD
ILaboratory: Lockheed
Case ISDG: LK5893

Page _lof__1

Sample Number BOGSF JBOGSF2 BOGSF4 B0GSF5
Location 199-F7-1 199-F7-1 199-F5-1 199-F5-1
Remarks SpI1t Sp.Split plit Split -
Sample Date 11/17/95 11/17/95 11/17/95 111/17/95
Inorganic Analytes CRDL Result Q Result Q Result I0 Result Q Result 0 Result Q Result 0 Result Q Result 0 Result Q
Aluminum 200 21.0 U 26.3 23.7 U 21.0 U --U---
Antimony 60 2.0 U 2.0 U 2.0 U 2.0 U --U-_-~- -
Arsenic 10 12.5 5.6 2.4- 2.0 U
Barium 200 46.4 48.4 31.9 34.0 --- |-
Beryllium 5 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 5 5.01U 5.0U 5.0 U -. o U -- -
Calcium 5000 63900 71700 42300 48800
Chromium 10 4.0 U 4.0 U 4.0 U 4.0 U
Cobalt 50 6.0 U 6.0 U 6.0 U 6.0 U - [-- -
Copper 25 3.0 U 3.0 U 3.0 U 3.0 U --- -
Iron 100 20.4 U 9.0 U 62.9 U 9.0 U
Lead 3 1.0U o1.0U 1.0 U 1.OU |0 [
MagnesIum 5000 20500 22100 6920 7890 --------

Manganese 15 2.0 U 2.0 U 2.0 U 2.0 U -----U-
Nickel 40 14.0|U| 14.0 U 14.0 U 14.0 U -
Potasssium 5000 7420 8000 2090 - 1380 _

Selenium 5 4.8 6.7 3.0 U 3.0 U __-- - -
Silver 10 3.0 U .0 U 3.0 U 3.0 U
Sodium 5000 59900 61700 _ 3930 4280
Thallium 10 3.0 U 3.0 U 3.0 U 3.0 U
Vanadium 50 18.2 _ 21.4 4.0 U 4.0 U { _ _

Zinc 20 9.1 U 3.0 U x 12.2 U 3,0 U

i/is/n

C

Ca



CLP

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

Lab Name: L.A.S.

Lab Code: LOCK

Contract: BECHTEL

Case No.: 1121BH SAS No.:

BOGSF1

SDG No.: L5893W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-4_

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L.

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440 -47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony
Arsenic_
Barium
Beryllium
Cadmium
Calcium_~~
Chromium~
Cobalt-
Copper___
Iron
Lead7
Magne-sium
Manganese
Nickel
Potass-um
Selenium_
Silver_
Sodium
IThallium~
Vanadium~
Zinc_ ~_

Concentration

21.0
2.0

12.5
46.4
1.0
5.0

163900
4.0
6.0
3.0

20.4
1.0

20500
2.0

14.0
7420
4.8
3.0

59900
3.0

18.2
9.1

Color Before: COLORLESS

Color After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Comments:

FORM I - IN
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CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S.

Lab Code: LOCK

Contract: BECHTEL

Case No.: 1121BH SAS No.:

CLIENT ID NO.

BOGSF2

SDG No.: L5893F

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-32

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-_1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

lumiLnum
Antimony'
Arsenic
Barium
Berylflium
Cadmium
Calcium~~
Chromium~
Cobalt___
Copper
Iron

Magn esium
Manganese
Nickel
Potassihmi
Selenium_
Silver
Sodium~
Thallium~
Vanadium~
Zinc ~_

Concentration

26.3
2.0
5.6

48.4
1.0
5.0

71700
4.0
6.0
3.0
9.01
1.0

22100
2.0
14.0
8000
6.7
3.0

61700
3.0

21.4
3.0

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

%i 1g;% C4i6

FORM I - IN
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CLP

I.
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

Lab Name: L.A.S.

Lab Code: LOCK

BOGSF4
Contract: BECHTEL__ _______

Case No.: 1121BH SAS No.: SDG No.: L5893W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-3_

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before:

Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS

COLORLESS

Ana

Alum
Anti
Arse
Bari
Bery
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Copp
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Magn
Mang
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inum_ 23.7'W
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CLP

Lab Name: L.A.S.

Lab Code: LOCK

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET .

BOGSF5
_________ Contract: BECHTEL__ . _______

Case No.: 1121BH SAS No.: SDG No.: L5893F

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L5893-31__

Date Received: 11/21/95LOW

0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Color Before:

Color After:

Analyte Concentration

Aluminum 21.0'
Antimony 2.01
Arsenic 2.0
Barium ~ 34.0
Beryllium 1.0
Cadmium 5.0
Calcium__ ~ 48800
Chromium~ 4.0
Cobalt~ - 6.0
Copper___ - 3.0
Iron 9.0
Lead 1.01
Magnesium 7890
Manganese 2.0'
Nickel 14.0
Potassium 1380
Selenium 3.0
Silver 3.0
Sodium 4280
Thallium_ 3.0
Vanadium~ 4.0
Zinc_ ~ 3.0

Clarity Before:

Clarity After:
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARrIN

January 3, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No:
Quotation No:
Document File No:
BHI Document Control No: 298
SAF No.:
SDG No.:

L5893
Q400000-B
1121596

B96-032
LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4*C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.

ocoGAs
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Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 1

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

kmh

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

* Two water samples were received in good condition on November 21, 1995 and
logged in as L5893.

* The samples were prepared as LAS Batch 1121 BHT and analyzed for selected analytes
as requested on the chain of custody. Sample BOGSF4 (L5893-3) was Used for matrix
spike and duplicate, post-digestion spike and serial dilution. All data flags due to the
performance of the above-mentioned QC are associated with every sample digested
with this batch.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Sample Results

* For calcium, magnesium and sodium, the Percent Difference of the serial dilution is
outside the 10% control limit. This may be due to physical interferences. All associated
analytes are flagged with an "E".

Hongsheng LI 1/2/96

Prepared By Date
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Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 4

CASE NARRATIVE
INORGANIC METALS ANALYSES

FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

* Two water samples were received in good condition on November 21, 1995 and
logged in as L5893.

* The samples were prepared as LAS Batch 1121 BHD and analyzed for selected analytes
as requested on the chain of custody. Sample BOGSF5 (L5093-31) was used for
matrix spike and duplicate, post-digestion spike and serial dilution. All data flags due
to the performance of the above-mentioned C are associated with every sample
digested with this batch.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng Ll
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Page _1 ofI
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES1 $ 2 i3 Data Turnaround

Coll or Company Contact Telephone Priority

A .r1- 4 Bob Raidl (5091 372-9641 ora

Project Designation U Sampling Location SAF No.

100-FR-3 Groundwater - Round 8 100 F 896-032

Ice Chest No. Field Logbook No. Method of Shipment

5 T- /e Federal Express

Shipped To Oftsite Property No. Bill of Lading/Air Bill No.

Lockheed MAVru//t, / -w 0-i +40  r ///f ') ' 4,A - F3
Possible Sample Hazards/Remarks Preservation HNO, Cool 4C HCI HNO3  Cool 40 C Cool 4'C HNO,

Type of Container P/G P/G Gs PIG G PIG PIG

No. of Container(s) 1 1 3 5 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 20 C and 6*C. 1L SOOmL 40m. IL 1L 20mL IL

ICP Metals. Anions ICI VOA-TCL Gross Tritium, Activity TAL.M.~
TAL AA -F, C. SO4. Alpha, C-1 4 Scan M.esAs,
Metals-As, P0,. NO..

SAMPLE ANALYSIS Pt. NO,. Gross Pb.
(Unfilter d) Beta, IFilteredI

Sr-90
Sample No. Matrix' Date Sampled Time Sampled

BOGSF4 W 1>5a

BOGSFS W z 2 _

411Ge a. W t' ______ ______

SPECIAL INSTRUCTIONS M'
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO,, NO,, and NO 3 by EPA 300.0 is being requested for S . So

Relinquished By Date/Time * Re iv CC- DateTime/- information only. The ERC Contractor acknowledges that the 48-hour holding SE . Sedimn

S . -1 -F 9 time will not be met. s. s

Da e ,me O d ecedBy Date/ime The Activity Scan is for all samples listed on this chain of custody. 0 0.i

Relinquished By Date/Time oj 50 Received By Date/lTime " Drunitinuis

elinqui y Date/Time Received By DateTime L Liquid
x . Other

LABORATORY Received Title Dare/Time

SECTION ,\ A. iIir rir

FINAL SAMPLEDISPOSITION
Disposal Method Disposed By Dale/Time



Page 1 of _

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

Collo or Company Contact Telephone C Priority
-B\ ob Raidi (SO9) 372-9641 N Normal

Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032

Ice Chest No. Field Logbook No. Method of Shipment

5T6. RbtOA .4 -/-9' Federal Express

Shipped To Of site Property No. Bill of Lading/Air Bill No.
Lockheed ' Vr li/20/9 -I) b± Oct ____ kr I Iio-2 trC)_tjq4_Li
Possible Sample Hazards/Remarks Preservation HNO, Cool 4-C HCI HNOJ Cool 40C Cool 40C HNO,

Type of Container PIG P/G Gs PIG G PIG PIG

No. of Container(s) 1 1 3 5 1 1 1

Special Handling and/or Storage Volume
Maintain samples between 20C and 60C. 1L SO0mt 40ml 11 1L 2OmL 1L

ICP Macale. ArsIVIS lidCP Metals.PTAL. A -. ncl ol.VOA-TCL Gross Tritium, Activity
TA, AA -F CO. O,, Alpha, C-14 Scan TAL. AA
Metals-As, P,, N, Metals-As,.

SAMPLE ANALYSIS Pb. NO,. Gross Pb.
lWnfilcered) Beta, (Fitered)

St-90

Sample No. Matrix' Date Sampled Time Sampled

BOGSF1 W A
BOGSF2 t "/o - W ICt

se&3Fs-6065C,6 ---A- #1* A __

SPECIAL INSTRUCTIONS Mac''

CHAIN OF POSSESSION Sign/Print Names Sample analysis for Pot, NOt, and NO, by EPA 300.0 is being requested for s - So.

Relinquished DateTime R e <y c. Date/Time yo3 inormai only. The ERC Contractor acknowledges that the 48-hour holding S Sem

time will not be met. St - Sludge
/Ffgp ,.,.- W *Watte:Datelfi.e 0 : ,

I a Dat ime c 'Received 13Y. Date/Time 0200 The Activity Scan is for all samples listed on this chain of custody. O

w . /h4,4 A - /K. 1414 if OM5 ODs. Drum Seold
eli 'shed By Date/Time O9O1a Received y 'ate/Time O -

T -Tissue

01I WiPs

elinquisheO y 'DateFime Received By Date/Time V Litdin

x - ocer

LABORATORY Received By- Title Do e/Time
SECTION - -- (L C" V- rtacif 7rnl

Di dBDa/Tm
FINAL SAMPLE Disposal Method

DISPOSITION

4,
'I

spose y



Appendix 5

Data Validation Supporting Documentation



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B (D D E
LEVEL:

PROJECT: ' T DATA PACKAGE: LY$; 393 - .LAS
VALIDATOR: R:l LAB: LocXkee t DATE: %

CASE: 0 -Fg-3 g0.34 S CtJ SDG:

ANALYSES PERFORMED
CtPACP E0 CPjGFAA a CLPMt C C0/Cynid. 0 3

E SW-846lCP 0 SW-84O/GFAA 0 SW-.48f4A O SW-84 0 0
Cyanide

SAMPLES/MATRIX

oe'Svt. sc&oSF)
£,cQeSF4. 3OreFS

(j ae-r S =1 AZ

1.. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . . . . No N/A

Is a case narrative present? .......-.......... No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . No N/A

Comments: ,(4 Tr-c ohe4-tIr e.- (' . : '

A-19

000001;a



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes

Are initial calibrations acceptable? . . . . . . . . . . . . . Yes

Are ICP interference checks acceptable? . . . .. . . . . . . . Yes

Were ICV and CCV checks performed on all instruments? . . . . . Yes

Are ICV and CCV checks acceptable? . . . . . . . . . . . . . . Yes

Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes

Are ICB and CCB results acceptable? . ......... . . . . . Yes

Were preparation blanks analyzed? . . . . . . . . . . . . . . . e

Are preparation blank results acceptable? . . . . . . . . . . . Yes

Were field/trip blanks analyzed? ..... ............... Yes

Are field/trip blank results acceptable? . . . . . . . . . . . Yes

Comments:

o-tg1Cd eafy b1261r At4+ec4-- (A(; FP. It

No

No

No
No
No

No
No

No

No

No

/

/

a
N/A

/A

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . ..No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . .( No N/A

Were laboratory control samples (LCS) analyzed? . .... . . . Yes No

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No A

Comments:

oOO(J20



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . .
Are laboratory duplicate samples RPD values acceptable?
Were ICP serial dilution samples analyzed? . . . . . .
Are ICP serial dilution 4D values acceptable? . . . . .
Are field duplicate RPD values acceptable? . . . . . .
Are field split RPD values acceptable? . . . . . . . .
Comments: rAA \y4,

'CS)

~? ROGSSI/~o6%FWI

(± f8oe6v9 / gobsga y
7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required?
Are duplicate injection %RSD values acceptable? . . .
Were analytical spikes performed as required? . . . .
Are analytical spike recoveries acceptable? . . . . .
Was MSA performed as required? . . . . . . . . . . .
Are MSA results acceptable? . . . . . . . . . . . . .
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses?
Are all results supported in the raw data? . . . .
Are results calculated properly? .. .. . .. 
Do results meet the CRDLs? . . . . . . . . . . . .
Comments:

. . . . es

. . . . es

. . . . Yes

. . . . Yes

. . . . Yes

No

No

No

No

No

No

N/A

N A

N

N/A

- ., Inn ,n,-.n .7
itf

r go6sF5 SO vt

.. . . . Yes No

.. . . . Yes No

.. . . . Yes No

.. . . . Yes No

.. . . . Yes No

.. . . . Yes No

.. . . . . Yes

.. . . . . Yes

.. . . . . Yes
. . . . . .$ Yes

9
No

No

No

N/A

N/A

0o0007

pt!c ttJeAA AAI£.Z<1



BLANK AND SAMPLE DATA SUMMARY

SDG: uK5$ 3 VALIDATORz R DATE PAGE.__LOF

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X lox SAMPLES Q\ALIFIER
RESULT RESULT AFFECTED

1f A-\oym'riun, 23j- 14 t20- gobs5F LA

___ __ grn 0.9 LOZ.OSzt F5 U3oS



CLP

3
BLANKS

Lab Name: L.A.S.

Lab Code: LOCK_

Contract: BECHTEL

Case No.: 1121BH SAS No.: SDG No.: L5893W

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Aluminum_
Antimony
Arsenic
Barium-
Beryllium
Cadmium
Calcium~
Chromium
Cobalt -
Copper ~
Iron___
Lead
Magnesium
Manganese
Nickel
PotassTulii
Selenium-
Silver
Sodium
Thallium
Vanadiu f
Zinc_

Initial
Calib.
Blank
(ug/L)

21.0
2.0
2.0

14.0
1.0
-5.0

26.0
-4.2

6.0
3.0

-9.0
1.0-

38.0
2.0-

14.0
20 .0
3.0 _
3.0

46.0
3.0
4.0
3.0

1

Continuing Calibration
Blank (ug/L)
C 2 C

21.0
2.0
2.0
14.0

-1.0
5.0~

26.0
4.0
6.0
3.0

- 9.0
1.0

38.0
2.0

14.0
_ 2 0.0-

3.0
3.0

46.0-
3.0
4.0-
3.0-

21.0_

2.0
2.0

14.0
-1.0

5.0
26.0

4.0
6.0-
3.0

- 9.0
1.0

38.0
2.0

14.0
20.0

3.0
3.0

46.01
3.0
4.0-
3.0-

3

21.0 _

2.0
14.0

-1.0
5.0

26.0-
4.0
6.0-
3.0

- 9.0
1.0

38.0
2.0

14.0
520.0

3.0
3.0

46.0_
3.0
4.0
3.0

C

U

U
U

U
U
U
U
U

U
U
U
U
U
U
U
U
U
UU

Prepa-
ration
Blank C

4.140 P
14.u OU P
2.000 U3 P

14.000 U P
1.000 U P
5.000 U P

26.000 P
4.000 U P
6.000 U P
3.0

.410 >P
0CU P

38.000 U3 P
2.000 U P

14.000 U P
920.000 U P

3.000 U P
0 ') P

64. Ji-p
.000 U P

4.00.0-J1 P
80 B P

M

FORM III - IN

UUU0JA3

ILMO3 .0



CLP

3
BLANKS

Lab Name: L.A.S.

Lab Code: LOCK_

Contract: BECHTEL

Case No.: 1121BH SAS No.: SDG No.: L5893F

Preparation Blank Matrix (soil/water) : WATER

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L_

Analyte

U.uminum
Antimony
Arsenic
Barium
Berylli'
Cadmium
Calcium
Chromium
Cobalt-
Copper-
Iron
Lead
Magnesium
Manganese
Nickel
Potasslum
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc____

Initial
Calib.
Blank

(ug/L)

-21.0-
2.0
2.0

14.0
1.0
5.0

26.0
-4.2

6.0
3.0
9.0=
1.0-

38.0
2.0

14.0
520.0

3.0
3.0

46.0
3.0
4.0
3.0

1

Continuing Calibration
Blank (ug/L)
C 2 C 3 C

21.0
2.0
2.0

14.0
- 1.0_

5.0
26.0-

4.0
6.0
3.0
9.0
1.0

38.0
2.0

14.0
520.0

3.0
3.0

46.0

- 3 .0

21.0 _
2.0
2.0

14.0
1.0
5.0

26.0-
4.0
6.07
3.0
9.0
1.0

38.0-
2.0-

14.0
920.0

- 3.0

3.0
4.0
3.0

21.0

2.0
2.0

14.0
1.0
5.0

26.0-
4.0
6.0-
3.0
9.0
1.0-

38.0
2.0-

14.0
520.0

3.0
3.0

46.0
3.0
4.0
3.0

FORM III - IN

Prepa-
ration
Blank

21.000
2.000
2.000

14.000
1.000
5.000

26.000
4.000
6.000
3.000
9.000
1.000

38.000
2.000

14.000
520.000

3.000
3.000

46.000
3.000
4.000
3.000

M

P_
P
P
P
P~
P_
P
P~
P
P
P
P
P
P
P~
P
P
P
P
P
P_

go___zI H

ILMO3 .0



January 26, 1996
Bechtel Hanford, Inc. (technical representative)
A.T. Kearney, Inc.
100-FR-3 Round 8 Groundwater
Radiochemistry - Data Package No. LK5893-LAS

7_ 2526

op

(SDG No. LK5893)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5893-LAS prepared by Lockheed Analytical Services (LAS). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample IDj Sample Date[ Media Validation Analysis
Level

BOGSF1 11/17/95 Water C See Note 1

BOGSF4 11/17/95 Water C See Note 1

Note 1. Requbsted Method: Gross alpha/beta, strontium-90, carbon-14 and
tritium.

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992b). Appendices 1 through 5
provide the following information as indicated below:

1.
2.
3.
4.
5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analyses is
six months.

All holding times were acceptable.

00oool

Date:
To:
From:
Project:
Subject:

Appendix
Appendix
Appendix
Appendix
Appendix



* Instrument Calibration and Performance

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

Initial and continuing calibrations are not reviewed under Level C validation.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.

* Accuracy

Accuracy is evaluated by analyzing distilled water and field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample recovery range is 70% to 130%, while that for a
matrix spike is 60% to 140%. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the
yield of the tracer being used in calculating sample activity. The acceptable
range for tracer recovery is 20% to 105%. Spike sample results outside the
above ranges result in associated sample results being qualified as estimates,
rejected, or not qualified, depending on the activity of the individual sample.

All accuracy results were acceptable.

00000



a Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are less then five times the CRDL, a control limit of less than or equal
to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the
RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All precision results were acceptable.

Split Samples

Two sets of field split samples were submitted for analysisas shown below:

Samole Number Split Samole No. Well Location

BOGSB1 (QES) BOGSF1 (LAS) 199-F7-1
BOGS77(QES) BOGSF4(LAS) 199-F5-1

Samples BOGSB1 and BOGS77 were submitted to Quanterra Environmental
Services (QES) and analyzed with SDG No. W0812-QES. The split sample
results were compared using the validation guidelines for determining the RPD
between a sample and its duplicate. All results fell within the required control
limits.

* Detection Levels

Reported laboratory detection levels are reviewed to ensure that they are at or
below the CRDL. The MDA was above the CRDL for gross alpha and gross beta
in sample BOGSF1. Under WHC guidelines, no qualification is required. All
other reported MDAs were at or below the analyte specific CRDL.

* Completeness

Data Package No. LK5893-LAS (SDG No. LK5893) was submitted for validation
and verified for completeness. The completion rate was 100%. The MDA was
above the CRDL for gross alpha and gross beta in sample BOGSF1. Under WHC
guidelines, no qualification is required.

00000.



MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, Environmental Protection Agency,
Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.

WHC, 1992b, Data Validation Procedure for Radiological Analyses,
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993.

EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, U.S. Environmental Protection Agency, Washington,
D.C.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
procedures are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a OC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000 (b

SDG: LK5893 REVIEWER: RBCj DATE: 01/26/96 PAGE 1 OF_1

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCi/I)

Project: BECHTEL-HANFORD
Laboratory: Lockheed
Case IsDG: LKSB9S

Page_1 of_1

Sample Number BOGSF1 BOGSF4
Location 199-F7-1 199-FS-l
Remarks SplIt Split
Sample Date 11/17/95 11/17/95
Radlochemistry ORDL Result Q Result 0 Result 0 Result Q Result IQ Result Q Result Q Result Q Result Q Result Q
Gross Alpha 3 5.7 0.9 U
Gross Beta 4 12.9 53.0
Strontium-90 2 -0.01 U 24.9|
Carbon-14 200 12 U 41. U
Tritium 400 400 320

C

C



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

Bechtel Hanford, Inc. * Richland, WA

BechteL Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF1 LAL Sample ID: L5893-24

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Gross Alpha
Gross Beta
STRONTIUM-89,90

12-DEC-95 GR ALP/BETA LAL-0060_30664
12-DEC-95 GR ALP/BETA LAL-0060_30664
08-DEC-95 SR-90 LAL-0065_31149

a0+r
000 (11

5.7
12.9
-0.01 U

3.3
2.8
0.28

4.3
3.6
0.49

C pCi/L
pCi/L
pCi/L

PL)C
\It

- /Castitunt Aalyze Bath Actvity Error MDAat#~a nt



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF1 LAL Sample ID: L5893-30

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

matrix: Water Login Number: L5893

Ctnstituent Analy d 'Batth Act Uity Erir M atQuat U its

06-DEC-95 C-14 LAL-0209_30662
12-DEC-95 TRITIUM(H3) LAL-0066_30673

12.0
400

82. 100
200 220

-22gtAe ot3-4/2r

C-14
H-3

pCi/L
pCi/L

C

fofr



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF4 LAL Sample ID: L5893-19

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Cnstituent d3 4 AtS y Units

Gross Alpha
Gross Beta
STRONTIUM-89,90

12-DEC-95 GR ALP/BETA LAL-0060_30664
12-DEC-95 GR ALP/BETA LAL-0060 30664
08-DEC-95 SR-90 LAL-0065 31149

0.9U
53.0
24.9

1.1
4.2
1.5

1.9
2.1
0.47

pCi/L
pCi/L
pCi/L

f Ki
V( 140I

0000:1L:



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richiand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGSF4 LAL Sample ID: L5893-29

Date Collected: 17-NOV-95 Date Received: 21-NOV-95

Matrix: Water Login Number: L5893

Conatuen "4nte~~tt . tpjf~d Th D y' ;atauaV Units

06-DEC-95 C-14 LAL-0209_30662
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Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARTIN

January 3, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No:
Quotation No:
Document File
BHI Document
SAF No.:
SDG No.:

No:
Control No: 298

L5893
Q400000-B
1121596

B96-032
LK5893

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 21 November 1995.

The temperature of the cooler upon receipt was 4 0 C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples
designated for nitrate/nitrite analysis were not received in time to meet the analytical holding
time requirements. The vials for volatile analyses did not contain headspace.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.

00 @0:1C

Co. I 7

tA bq



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 1

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

kmh

cc: Client Services
Document Control

.O00:17



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 7

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (CC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets on the attached raw data for each
method.

Holding Time Requirements

All holding times were met.

Gas Proportional Counter

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using standard operating procedure (SOP), LAL-
91-SOP-0060. The samples were analyzed in workgroup 30664. The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample (LCS) recoveries were within QC criteria. The matrix spike (MS) recoveries were

within QC criteria. The duplicate (DUP) recoveries were within QC criteria. The minimum
detectable activity (MDA) exceeded the reporting detection limit (RDL) due to residue weight
limitations forcing a volume reduction. The affected samples are flagged with a "C" qualifier.
No re-analyses were performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were
analyzed in workgroup 31149. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. No re-analyses were performed.

Liquid Scintillation Counter

Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-92-SOP-0209. The samples were

analyzed in workgroup 30662. The instrument calibration verification met criteria. The



Lockheed Analytical Services Log-in No.: L5893
Quotation No.: Q400000-B

SAF: B96-032
Document File No.: 1121596
WHC Document File No.: 298

SDG No.: LK5893
Page No.: 8

method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 30673. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within GC criteria. The DUP recoveries were within QC criteria. The quench
value was within curve limitations. No re-analyses were performed.

Yvonne M. Jacoby
Prepared By

December 14, 1995
Date
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

___________________________________________________ Priority
Coll tor Company Contact Telephone -

S- \ Bob Raidi (509) 372-9641 U Normal

Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032

Ice Chest No. Field Logbook No. Method of Shipment

Ste& , .-/ -,6Wy Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed kr l//iok L-0f~- p )-o9 _k_- t 11 /- MC; "6'{&_1
Possible Sample Hazards/Remarks Preservation HNO, Coot 4-C HCI HNO, Cool 4-C Cool 4-C HNO,

Type of Container P/G P/G Gs PIG G P/G P/G

No. of Containerfs) 1 1 3 5 1 1
Special Handling and/or Storage Volume
Maintain samples between 2-C and 6*C. IL S00mL 40ml 1L 1L 20rl 1L

lCP Metals. Anions tIC) VOA-TCL Gross Tritium, Activity IcP MetMs
TAL. AA -F. Ci. SO Alpha C-14 Scan TAL AA
Metals-As, Po,. NOA Meals-As.

SAMPLE ANALYSIS P. NO,. Gross Pb.
IUnfiltredt Beta, [Fteedl

Sr-90

Sample No. Matrix' Date Sampled Time Sampled

BOGSF1 W i 5C _J)

BOGSF2 zc W i 17 1- -IC

-ee F&.60651r6 I- -I //<7

SPECIAL INSTRUCTIONS MSaI
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO 4, NO,, and NO, by EPA 300.0 is being requested for S - So

Relinquished Date/Time R ve By cC. Date/Time /yo5 infomatin nly. The ERC Contractor acknowledges that the 48-hour holding S - Seoli

time will not be met. SL Slu.e
it! 1B w Wa.,,

e- Dot me Received By Date/Time 0310 The Activity Scan is for all samples listed on this chain of custody. A oi

elin "shed By Date/Time 0 iFw Received by * Date/Time DL - trum Lq~d

elinquish y Date/Time Received By Date[Time 1 ,,

x - O,
LABORATORY Received By.

SECTION ByDt/ i 
mem0-t^ Ito" ____1___ .s__It__1-Wip

FINAL SAMPLE Disposal Method Disposed By Date/Time
0I POSITION



Page ___ of _

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES 1 1 3 page I of I
-Data Turnaround

___________________________________________ Priority

Coll Company Contact Telephone
Bob Raidl (509) 372-9641 Normal

Project Designation 0 Sampling Location SAF No.
100-FR-3 Groundwater - Round 8 100 F B96-032
Ice Chest No. Field Logbook No. Method of Shipment

imL - /9 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed MA Vf (i/..,/4; w/qt 0 - 0- di +4A 4 r i -/-/l f /0 '' C) , 7L
Possible Sample Hazards/Remarks Preservation HNO, Cool 49C HCI HNO, Coot 4-C Cool 4*C HNO,

Type of Container PIG PIG Gs P/G G P/G P/G

No. of Container(s) 1 1 3 5 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 20 C and 60C. IL SOOmL 40mL 1L IL 20ml IL

CPets An,...nslCl VOA-TCL Gross Tritium, Activity ICPM.Ws.
TAL. AA -F. Cl. SO,. TAL. AA
Metals-As, PO., NO Alpha, C-14 Scan-A,

SAMPLE ANALYSIS P No,. Gross P
(Uafilteed) Beta, [Fdtered

St-90
Sample No. Matrix' Date Sampled Time Sampled

BOGSF4 W ___>- 125o_ _

BOGSFS W ih-)5j-

SPECIAL INSTRUCTIONS M"r'
CHAIN OF POSSESSION Sign/Print Names Sample analysis for PO, NO,, and NO, by EPA 300.0 is being requested for s - So

Relinquished By Date/Time R G5 i~vR v.< Date/Time/fiLy" information only. The ERC Contractor acknowledges that the 48-hour holding SE nt
wtime wll not be met. SL . Soli

B.-~a .W . Wite
De~~mecei By0 ,Oii

' B ' Do el me O~ ece3 y Date/Time QqoO The Activity Scan is for all samples listed on this chain of custody. A . M
k. W/ -/-}A4' /m I Os - uo l

Relinquished By Date/Time o3 50 Receivedsy Date/Time OL un -ni

-I Wipe

elinqui By Date/Time Received By Date/Time L L t.d

-LABORATORY Received Title Date/Time

SECTION .- D

Disposed ByFINAL SAMPLE Disposal Method
DISPOSITION

Date/Time
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Data Validation Supporting Documentation



WHC-SD-EN-SPP-O01, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: 10 ) - '> X . DATA PACKAGE: L 5% 9

VALIDATOR: LAB: I.4 DATE: / (C %Q

CASE: SDG: L \<e- 5ect s A 3

ANALYSES PERFORMED

"Gro.s tOtOu9O Coc, 0 n'tiAlpha w- Gm
WaBetSpctro scopy Spoctroccopy

0 Tottl urtoiga 0 R.4im-22 dtkun

SAMPLES/MATRIX

~I s N L o>- ( 1;tL St

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Technical verification forms present? . . . . . . . . . . . . No N/A

Comments:

2. Initial Calibration . . . . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . . . . . .

Initial calibration acceptable? . . . . . . . .
Standards NIST traceable? . . . . . . . . . . .
Standards Expired? . . . . . . . . . . . . . .

. . . . . . . Yes

. . . . . . . Yes
. . . Yes

. . . . . . . Yes

Comments:

00002L

No
No

No

No

N/A
N/A
N/A
N/A

. A



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .

Calibration check standards KIST traceable? .

Calibration check standards expired? . . . .

analysis? . . . Yes

.. . . . . . . Yes

.. . . . . . . Yes

.. . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . . . . .

Method blank analyzed? . . . . . . . . . .
Method blank results acceptable? . .-. . .

Analytes detected in method blank? . . . .

Field blank(s) analyzed? . . . . . . . . .

Field blank results acceptable? . . . . . .

Analytes detected in field blank(s)? . . .
Transcription/Calculation Errors? . . . . .

.s. . . .

. . . . . . . . . Yes

. . . . . . . . . Yes

. . . . ... . . . Yes

. . . . . . . . . Yes

. . . . . . . . . Yes

Comments:

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . es

Spike recoveries acceptable? . . . . . . . . . . .. . . . . Yes

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes

Spike source expired? ..... ........ .. ..... . . .. Yes

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes

Comments:

. O N/A

No N/A
No N/A

: N/A
No NA

No N/A
No A

No

000024

. N/A

N/A
N/A
N/A

N/A

No
No
No

No

. O N/A

No N/A
No N/A

No /A
No A
No N/A



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .

Calibration check standards NIST traceable? .

Calibration check standards expired? . . . .

analysis? . . . Yes

.. . . . . . . Yes

.. . . . . . . Yes

.. . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?
Analytes detected in method blank?

Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .

Analytes detected in field blank(s)?
Transcription/Calculation Errors? . .

. . . . . . . . . . . . . . . . O N/A

. . ... ..... . Yes No N/A

. . . . . . . .. . .. Yes N /iNo N/A
.. . . . . . . . . . .. Yes (TNo) N/A
.Yes No NA
.. . . . . . . . . . . Yes No N

. . ... .... . . . Yes No - A

.. . . . . . . . . . . Yes N N/A

Comments:

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . . . . . . . . . .
Spike recoveries acceptable? . . . . . . . . . . . . . .Y
Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes
Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes

Comments:

00OZ-O2L

No
No

No

No

N/A

N/A
N/A
N/A

. O N/A

No N/A

No N A
No N/A
No N/A

No A

. )!:A

YZIII '



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . .

LCS analyzed? . . . . . . . . . . . . .
LCS recoveries acceptable? . . . . . .
LCS traceable? .  . . . . . . . . . . .

Transcription/Calculation Errors? . . .

. . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . es No N/A

........... s No N/A

. . ......... Yes No A

. . . . . . . . . . . Yes No /A

Comments:

7. Chemical Recovery . . . . . . . . . .

Chemical carrier added? . . . . . . . . .

Chemical recovery acceptable? . . . . . .

Chemical carrier traceable? . . . . . . .
Chemical carrier expired? ... . . . . . .
Transcription/Calculation errors? . . . .

Comments: 9
C-( ),)--

14 /-)

. . . . . . . . . . Yes

. . . . . . . . . . Yes

. . . . . . . . . . Yes

. . . . . . . . . . Yes

. . . . . . . . . . Yes

. ON/A

No N/A
No (NVA)

.No N A
No
No N

u s-t LC-5

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments:

0000.28



WfiC-SD--EN-SPP-001. Rev. I

9. Field QC Samples . .. . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .
Field duplicate RPD values acceptable? . . .
Field split sample(s) analyzed? . . . . . . .
Field split RPD values acceptable? . . . . .
Performance audit sample(s) analyzed? . . . .
Performance audit sample results acceptable?
Comments:

S. . . . . . . . . . . .E N/A

.. . . . . . . Yes N/A

.. . . . . . . Yes No _
. . . . . . . es No N/A

. . . . . . . Yes No N/A
.. . . . . . . Yes No N A
.. . . . . . . Yes 14 N/A

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . No N/A

Comments:

11. Results and Detection Limits (Levels D & E) -

Results reported for all required sample analyses?

Results supported in raw data? . . . . . . . . . .
Results Acceptable? . . . . . . . . . . . . . . . .

Transcription/Calculation errors? . . . . . . . . .

MDA's meet required detection limits? . . . . . . .
Transcription/calculation errors? . . . . . . . . .

Comments: qOSS C+
,C RDL -

.Yes No

ess No
. . . . H No

. . . . . Yes No

. .. .Yes NO

O N/A

N/A

(N/A)
N/A

N/A

I St.-ole *RflC.SPI

()0)027


